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Preface 



This manual provides, fpr maintenance personnel, 
instructional infonnation on the' IBM 5444 Disk Storage 
Drive (machines with serial numbers up to -30100). 
Part 1 (pages prefixed I •) of the manual describes the 
theory of operation of the machine^ Part 2 (pages 
prefixed 2-) gives its maintenance, and appendixes 
contain reference data. The manual does not, however, 
contaiji information on control circuits and power 
supplies that are located outside the machine. A 
glossary and an index are provided. 

For maintenance of the machiiie, it is assumed that the 
reader has ^d theoretical and practical training on the 
5444 Disk Storage Drive' and that he is funi^iar with the 
using system to which the 5444 is attached. It is also 
asstimed that he is familiar with the use of CE tools and 



with the aervicing techniques that are employed in the 
maintenance of IBM equipment. 



AMOciatMl PubllMtionf 

The fdlowing docimsentation is associated with'^ 
manual: 

r. The manuals of the using system to wfaidi the 5444 is 
fttached. 

2. Automated logic diagrams and other engineering* 
controlled documents for the 5444. These are' 
referred to in the manual and 'are shipped with each 
machine. 

3. Installation instructions for the 5444. These are also 
shipped with each machine. 

4. Synq)tom indexes and service aids for^e 5444. 
These are distributed by TBhi technical operations 
departmenu as the need arises and are available from 
IBM branch oflkes. 

5. IBM Maintenance Library, 5444 Disk Storage Drive 
(Machines with serial no. beloy) 30100). 5440 Disk 
Cartridge. Pats Catalog. Order No. S 1 35-0001 . 



L*--- 



Safety 

A page of safety procedures, for both personnel 
and equipment, precedes Part 1 of the manual. 



Third Edition (April, 197 1 ) 

This it a major revison of, and obsoletet, SY3 3-0026-0. Technical chanfet and 
additions to the text infl iltustiations are indicated by a vertical line to the left of the 
change. The format of the manual lus been modified to improve uaeabd||y. 

Changei an contintiaUy made to Ol»~i|]{otmation herein; any such chanfei will be 
, reported in nibiequent levisians or Technical Newsletters. ^ 

Requests for copies of IBM publications should be made to your IBM repreaentative or 
to the IBM brancb office tervinf your locality. * 



Commenti and liiifiiiihiiii . 

A form for your conunents and suggestiom is provided at the back of this 
publication. If the form has been remove^, they may be sent to IBM Umt«U 
Kingdom Laboratories Ltd., Product Put>lications, Hunley Park, Winchester, 
Hants, England. Comments and suggestions become th^ property of IBM. 



C €opyrft^t Intefnational Business Machines Corporation 1970 



B02 



Safety Procedures 



PERSONAL SAFETY 

Safety cannot be over-emphasized. To ensure personal 
safety and that of co-workers, follow safety precautions 
at all tiroes. 



Ganeral S(rfety>ractic« 

Become familiar with the general safety practices and 
the procedures for artificial respiration that are outlined 
in CE Safety Practices, Order No. S229-1 264 (shown qn 
right). This card is obtainable from IBM Distribution^ 
fenter, East Simpson Ferry Road, Mechanicsburg, 
Pennsylvania 17055, US.A. 



Safsty PracticM at the 5444 

AC and DC PoM>er: AC power and dc power are present 
at terminals inside the machine f^iile the using system 
remains powered up. Therefore, always turn off power 
before working on the machine. 

Drive Disk and Drive Tire: Do not clean the drive disk or 
drive tire while the machine is running. 

Drive Mofx>rTht nibtor is provided with a therthal 
cutout^t restores power w4ien the motor has cooled 
•after overheating. -Always turn off power, therefore, 
before working on*the motor. 

Isopropyl Alcohol: Use only IBM part 2300200 for 
cleaning parts as specified in Part 2. Isoprapyl akoholh 
a flammable liquid; therefore observe strict precautions 
regarding its storage. Keep only the ntinimum quantity 
that is needed for immediate use, and store it in the 
original, conuiner whenever possible. Note the shipping 
regulations that-»»given on the container. 



Equipnwnt Safaty ' • 

The machine can be easily damaged by incorrect opera- 
tion and wrong servicing tecfuiiques. Cautional^notes 
are inserted in the texl of Part 2 and are summarized 
here. 



Brush Mechanism: If the arm that S»oes the bmshV|haf 
to be manually retracted, first remove the springdj 
securing Qie arm, otherwise the retraction mechanism 
can be permanently damaged. 

Cartridge Removal: Before removing a cartridge during a 
fault condition, make sure that the carriage and cleaning 
brushes are fully retracted. 

CE Cartridge - Restricted Tracks: Do not overwrite 
tracks 004, 005, 006, and 071 through 075. These a« 
prewritten tracks for use durijig alignmenl and, once 
destroyed, must be factory recreated. ^ 

aeanliness: In the 5444. cleanlinea is of the utmost . 
importance. Because the read/write heads fly clear of the, ' 
disk surface by only 85 milBonths of an inch, extremely 
smaD particles can be Uapped in this gap; Hlfew .particles 
can accumulate until they damage the diik surfaces or 
the head faces. When the machine is being worked on 
with the top cover removed, take care not to let tools or 
other equipment ftdl inside the machine. 

Contaminatwn of Other 5444 's: if a head-4o-disk inter- 
ference occurs^ on a disk xiartridge. particles may 'be 
generated that can damage other 5444'$ if the defective 
cartridge- is plaeed on them. Never fit a suspected 
cartridge to. another 5444. Never fit another cartridge to 
a suspected 5444. 

9 

" Disk Damage: 
1. If the 5444 produces tinkling or screeching sounds, 

immediately Aspect the disks and the read/ write 

heads. 
1 Protect the coated surfaces of the disks from any 

damage. When installing a read/write head, first wrap 

a.lint-free tissue, IBM part 2162567, around the head 

to prevent a head-tcMlisk contact. 
3. When refnoving or replacing an actuStor assembly, 

take careful note of the cautions given ur»der the item 

4.4 in Part 2, so that the disk will not be damaged. 

The actuator assembly must sUy in contact with the 

base and n6t be allowed to bft during the course of 

adjustment 
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. CE SAFETY PRACTICES 

AM Cutt^MMr fflflfiMn or* aitpMtad to toiw avMy Mfaty pra- 
cewlion pMubi* and abtarva iKa following tofaty prodka* 
whila mointaining ItM aqwipwant: 
I. Ye« thouU not work olena undw hosardotra candHiora or 
srognd aqvipmant wMi dongareut valtoga. Alwoyt ad*iM 
your wio n agar if ya % M U ST work olena. 
V aamova aH powar AC and DC whan raaioviiw or otMoo 
bling molar co w ponan U , working- in im m adlbto orao of 
powar tupplia*, parferming machonical intpacfion' a* powar 
soppliat tand inttalliog ch«mga« in mochina circuitry, 
a. Won box powar iwitdi whan twrnad off iheuld ba locked 
or teggad in oil pewtioit. "Da net Oparota" logt, ferai 
239-I2M, olRjiad whan oppl i co b la. Pull pewar wpply card 

nwhanavar poitibla. 
Whan it i« ebtohrtaly nacauory ta work en aqwi p wa n i hav- 
ing axpetod eparo t ing machonicol pertt or axpotad live 
atadricol drciritry bnywhara in Iha mochina, the following 
pracowtiana mw«t ba MIowad: 

af Another panon familiar with powar a*, conlreli mwit 
_. oa in imMMdiata vicinity. 
It. Kirtgt, wri$t woldiat, choifM, brocaiati, matal cuff Hnkt. 

•hall not ba warn, 
c Only in«ulatad pliart and tcrawdrivan >hall ba Wiad. 
d. Kaap one hond in pa ck et, 
a. Whan wsing tatt imtrumanti ba carioin controls ore lat 

correctly omT proper capo u t | , intulatad praba* ore ined. 
f. Avoid c on t acting grewnd patent i u l (metal Aoer ttript, 

machine frame*, etc — uta taitable rubber matt p«r- 

cho i ed lacaNy if na c eiiory). / 

S. So l el y OloMet mutt be worn wheni 

a. Uting a h ammer to drive pirn, riveting, flaking, etc 

b. Powar hand drMing, rooming, grindng, *to. 
c U»if«g tpring hooks, ottddting ipringt. 

d. Soldaring. wire ctftting, rema ni ng itaal bonds. 

e. Part* cleaning, wting lolvent*. tproyt, deonen, chemicoh. 
etc ■ 

f. All ether condltiewi that may ba hoiordaw* to yeur 
aye*. MAOAAMt, THEY AIE VOW EYES. 

«. S p* ri al tofaty inttrvctian* vidt at handling Cathode Roy 
Tube* and antrome high vol t agt t , mutt ba followed o* 
ewtfinad In CEM't end Safety Sectton of th« Maintenance 

T. Om fwt-vM tolvwrtt, d u mico U , 9r»oM« or oQt tliat hov* 

•••t DV#n o^^rov#o oy IBM. 
•. Avoid Ming tool* ^ te*t egu l pmen i that hove not been 

approved by ^SM. 
f . Beploce worn or broken tool* and test equipment. 
I*, lift by ttonding or pvching wp wHh ttranger lag musda* — 
thh take* ttroin off bock mtncia*. Da net IHt any equip- 
ment or port* weighing ever M paund t (37.2 kNegrammaat. 
II. AH tofaty davket such a* guard*, shield*, sign*, ground 
wire*, ate shol ba le tl oie d after mointanonae. 

KNOWmO MPCTY RUICS IS NOT ENOUOM 
AN UNSAPI AO Will INEVITABiY UAD TO AN ACCIOCNT' 

Uta eooe judomint - iumwatb UNtAff acts 

a«-iM4-) 



/ 



11. Each Customer Enpinaar i* r«>pontibla to ba certain that 
, IW action en his port renders product urMofo or exposes 

hotords to customer penonttal. 
19. Ploca r em oved machine cover* in a safe out.of-the-way 

place where no one con trip over Iham. 

14. All mochiiM covers must be in ploca before mochine is re- 
tumdd to cu*tomar. 

15. Alwoys place CE tool kit owoy from walk areas where no 
one con trip over it (i.e., under da^ or toble). 

It. Avoid touching mechanical moving ports (i.e., when lubri- 
cating, checking for ploy, etc). 

17. When usif^ stroboscope — do not touch ANYTHING — it 
may be moving. 

It. Avoid wearing loota ctothtng that may ba coughl in machin- 
ery. Shirt sleeves mutt be left buttoned or rolled obova the 
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I*. Ties mutt be tucked in shirt or hove o tie clasp (preferably 
noneenductive) opproxifnotoly 3 inches from end. Tie chains 
ore not r ec o m m ended. 

bofora starting equipment, moke certain fellow CE's and 
customer personnel cue net in o hoiordous position. 
Mointoin good houteVeeping in area of machines while par- 
forming ond ofter completing maintenance. 
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ArtMlcidI RMpircrtiofi 

OENBUl CONSIDaATIONS 

I Stan MMMotatety. Sacatsos weeot 
Do not move victim untoss obso- 
lutoly nacassonr to remove from 
danger. Do not wait or look for 
help or slop to loosen clothing, 
worm the victim or apply stimu- 



wneck PRoetw tar uwstntctiooe 
Remove foreign objects — Pull 
tangua forward. 
•ooepn ^lavnMg ^ Reap OTtaiwi 
' Take cote of these items oftor vic- 
tim is breathing by himself or 
when help is available. 
lial 

revives, be ready to 
ipiration if mcessory. 

HovS^ someone summon medical 
old 
•. DetitOivaUp ~ 

Continue withcAit interruption until 
victim is breathing without help or 
ii carloinly dead. 

Reprinl Courtesy Mine Safety App ll owse s 
Co. 

» 



Afto^^^ r 
raiu^^^ftpiri 



Keecoe areatHMsg tec Adelts 
Victim on His Back immadlalaly 

1. Clear Ibraot of water, food, or 

foreign mottor. 
9. T9t h ead bock to open oir potsage. 
9. lift jaw «p to keep tongue ovt of 

oir possoga. 

4. Pinch no s tril s to prevent oir leak- 
oge when you blow. 

5. Slow until you see chest rite. 

i. Remove year Kp* ond allow lungs 
to empty. 

7. listen for snoring and gurglings, 
signs of throat obstruction. 

V. ■epeot moutn to masnn ecaetwing* 
10-30 times a minute. 

vaonmsa rescea ereetning envif lie 




CE Safety Practices Caid 
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Inner Limit Stop Shaft: The setting of the inner Ifinit 
stop shaft provides a reference position for the drive 
disk. Therefore, loosen either the inner limit stop shaft 
or the drive disk (but not both parts) at any one time. 

PoweK'Sequencing:Do not apply 24V dc vyrithout also 
applying other \oftc voltages; otherwise, the voice coil 
will be damaged. 

Precision Components: Handle and store with extreme 
care all components contributing to the accuracy of the 
actuator and carriage. In particular, keep the leadscrew, 
follower, and ball slides free from contamination. Store' 
the head arm assemblies in transit boxes. 

ReadjWrite/Heads: Do not touch AT^ces of the 
Vead/writoiieads with your fingers, because skin oU can 
attract/articlcs and erode the head. Do not blow on the 
head^cause saliva can damage simil^ly. 

S9^rated Grounds: Most of the 5444 is dc grounded; 
^he using system enclosure ii- usually ac grounded. 
Therefore, make sure that the 5444 is always electrically 
isolated from the enclosure of the using system. 

SLT Cards: Remove power before removing;or replacing 
a card, to prevent damage to other cards in' the circuit. 

Y Gale: Make sure that the Y gate pins, protected by 
oval connector blocks, are not connected to ground, or 
else the detept voice coU wUl be pemianently damaged. 
The pins ar<! Usted in Part 2, Chapter 1 , Section 2. 
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1. Introduction 



MACHINE DESCRIPTION 

• The IBM 5444 Disk Storage Drive is a direct -access 
storage unit providing up to 40 million bits of data 
storage. 

• Three models are available. 

• Ddta is stored on both sides of magnetic recording 
di^ks. 

• An IBM 5440 Disk Cartridge is used as a removable 
upper disk. 

• Machine operations of accessing, reading, ancl writing 
are controlled from the using system. 

- . ) 

• Read and write operations are accomplished using 

read/write (R/W) heads. 

• An actuator carries the read/write heads over the disk 
surfaces. 

The 5444 Disk Storage Drive (Figure 1-1) is a 
direct-access disW file that provides auxiliary storage for 
small computer systems. The unit is designed to be 
mounted within the -frame of the using system. 

The srorage medium is a 14 in. (356 mm) diameter 
disk: coated on both sides with magnetic iron oxide. The 
5444 can accommodate two such disks mounted on a ■ 
common drive spindle. -The lower disk is permanently 
mounted in an enclosure at the base of the drive spindle. 
The top disk forms part of the 5440 Disk Cartridge and 
is. removable. 

Data is stored in concentric tracks on the recording 
surfaces." To replace any defective tracks, three extra 
tracks on each surface can be used. One further extra 
track per suirface is available for use only by the 
customer engineer (CE). 

Three models of the 5444. are available, the main 
differences being the storage capacity and number of 
disks used. 

Differences between Models 

Model 2 is described in this npnual; any differences 
between models are dealt with where appropriate. 

Model 1: Two disks. Data is stored on both disks, on 
100 tracks of each of the four recording surfaces. The 
I total storage capacity is 20 milHon bits (nominal). 

Model 2: Two disks. Data is stored on both disks, on 
200 tracks of each of the four recording surfaces. The 
I' total storage capacity is 40 million bits (nominal). 

Model 3: One disk (removable) only. Data is stored on 
200 twcks on each recording surface of this disk. The 
I total storage capacity is 20 million bits (nominal). 



Major Units 

• The tnajor units are described in detail in Part I, 



Chapter 2. 



nm)Tipie 



The 5444 contains t<NO 14 in. (356 mm)'TIBpietic 
recording disks on a common drive spindle. The lower 
disk is fixed and the upper disk is contained in the 
removable ^440 Disk Cartridge. Writing afid reading uses 
four read/write heads: one for each recording surface. 
The four heads are supported in a&arriage that moves on 
linear ball slides withjn the actuator frame. 

Movement of the carriage is from a leadscrew driven 
via a flexible drive disk which, in turn, obtains its 
motion from a constantly-turning layshaft. Forward or 
reverse motion of the carriage is given by clutches acting 
on the flexible drive disk. The heads are stopped! at the 
correct track by a detent on the leadscrew. A drive 
motor rotates the disks and the layshaft. 

The upper removable disk (the only disk' on Model 3) 
is permanently enclosed in the 5440. The cartridge may 
be easily removed from the 5444 and can bf fitted to 
other 5444's. Cartridge' interchangeability depends on 
model. Model 1 reads only the first 100 tracks of a disk 
and^so reads only part of a disk written on a Model 2 
or 3.' 



MACHINE SAFETY AND DATA PROTECTION 

Safety devices on the 5444 control start/stop sequencing 
and^ctuator operations and protect recorded data. The 
safety devices include drawer and cartridge interlocks to 
prevent access during operation, and interlocks to 
prevent the 5444 starting when the 5444 is open. The 
CE can override the interlocks during maintenance. 

The 5444 includes 'sensors to monitor the write 
circuits during read/write operations. If an unsafe 
condition occurs, a 'data unsafe' signal is sent to the 
using system to inhibit all further read/write operations 
until the ca\jse of the unsafe condition is removed. 



MACHINE OPERATIONS 

• All machine operations are controlled by signals from 
(he using system: 

^art/Stop Sequence 

• Start and stop sequences are controlled by a '+24V 
file start' Jine from the using system. 

Before the start-up sequence, commences, the using 
system power supplies must 6e switched on. and the 
drawer and cartridge interlocks made. Start-up sequence 
commences with line '+24V file start' activated, and 
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Cartridge Bottom Cover 
(Inverted) 



Access Assembly 




IBM 5440 Disk Cartridge 
lipurol-l. IBM 5444 Disk Storage OrNc | 0746 I 
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Sector 00 



Sector 01 



-i K 



Sector 23 



Sector 00 



Data 



Data 



dl 



Data 



Data 



'Index 



Legend 



Gap 



Id: Identifier Field 
Data: Data Field 



Index 



Figure 1-2. Track Format for System/ 3 |07462j 



takes approximately one minute to complete. During 
this time, four cleaning brushes sweep across the disk 
recording surfaces to remove dust particles. The one 
minute sequence also allows the machine electronics jnd 
the temperature in the disk enclosure to stabilize. 

At the end of the start-up sequence, the disks are 
spinning at 1500 rpm with the read/write heads loaded 
over the disks at track 000. A 'ready' signal indicates to 
the using system that the 5444 can start operations. 

Stop sequence commences when '+24V file start' 
drops. The read/write heads unload and retract off .the 
dreks. When the disks have stopped, the 5444 can be 
opened to remove the disk cartridge. 
Note: When '+24V file start' is^dropped, all do power 
supplies remain on at the macliifie and ac power is still 
present in the ac box. - 



Carriage Movement 

• Controlled by 'access forward' 
lines from the using system. 



and 'access reverse' 



The 5444 must be ready before a carriage movement can 
begin. While the read/write Steads are moving over the 
tracks on the disk, the 5444 generates 'track crossing' 
pulses to enable the usinjg system to determine the head 
position. , 

When 'access forward' or 'access reverse' is activated, 
the carriage moves the heads across the disk surfaces. 
Forward movement of the heads is towards the disk 
center; reverse movement is away from the disk center. 
When the access command is dropped, a detent 
mechanism engages and stops the carriage, vJeaving the 
read/write heads positioned over the required Irack. * 

Read/Write Operations 

• Read/write operations are controlled by *read select^, 
Vrite select', and 'erase select' lines from the using 
system. 



To perform a read of write operation, the appropriate 
head is defined by 'head select' and 'disklselect' Upes. 
The read or write is further defined by 'rtad sfflect' or 
'write select' and 'erase select' lines respectively irom the 
using system. u 

The erase coil is ilways energized dnring a write 
operation to trim the' edgfes of ^he written data tracks. 
This technique is called 'side erase'. 



Manual Control of the 5444 

The 5444 may be controlled manually from a CE 
control panel. Two switches on this panel enable the 
5444 to be switched off-line to give manual setection of 
any head or track. When controlled from the CE control 
panel, t|je-5444 is write-inhibite<l. 



Machine Control from the Using System 

The 5444 is under the complete control of the using 
system Tor accessing, reading, and writing. The 5444 
contains access control logic, read/write logic, and safety 
and interlock circuits. Twelve input and eight output 
lines form an interface with the using system. The 
interface is described ii Part 1, Chapter 3. 

DATA 6rGANIZATION 

• Track format is determined by the usingjystem. 

• Where a byte is referred to,'an 8-bit byte is implied. 

Cyjyider 

The S444 contains twp disks, totalling four surfaces for 
recording. (Model 3 Has one disk, giving two recording 
surfaces.) Each disk consists of 203 concentric cylinders. 
(Model 1 consists of 103 cylinders.) Each cylinder fias 
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I Sector 



Figure 1-3. Sector format for Sy^lem/^ (074631 



two tracks, one on the top surface, and one on the 
bottom surface At e»ch cylinder address, either tcaek 
may be read (or written onto) by selecting the 
appropriate read/write head 

Altarnata Cylinder Assignmant 

Model 1 has 103 cylinders. Models "2 and 3 have 203 
cylinders. On all modelsJ three of these cylinders ire 
used as alternate cylifideijs where data is transferred \o 
replace a defective cy\jnfler. The alternate cylinders are 
numbered 001, 002, OWf(on all models). 

CE Cylinder 

One extm cyhndtfr on each disk (Model 1 : cylinder 103; 
Models 2 and 3: cylinder 203) isrVserved for CE use 
during mainjenance. 

Track Format for IBM Syitem/3 

• lEach track is divided into 24 sectors. 

• An index marker, pulse indicates .the start of each 
ttackt 

The track format for IBM System^3 is shown in Figure 

1-2. Fr. A09 Each iMcKir^ivided into 24 equal length sectors. A 

data record is identified by specifying the cylinder, head, 

and sector number corresponding to that record. 

An index marker pulse indii^tes the start of each track 
and a^igHs all tracks on any disk. The index pulses are 
derived from inde^ transducers monitoring- rotation of 



the two disks. The upper removable disk and the fixed 
disk have separate index transducers. 

After the index pulse, there is a gap of 32 bytes before 
^he^ first sector is written. This gap allows for vanafion in 
the positiAn pf the indyt pulse. 



Sector Format for System/3 

•'Each sector contains>;an identifier field and a data 
field. , 

• Address marks denote the beginning of each sector. 

The sector format for System/3 is shown in Figure 1-3. 
The beginning of each sector is denoted by address 
inarks which are derived from tht 'read data' output of 
the read amplifier. A data separator in the using system 
separates 'read data' into data putses and clock pulses. 
The data separator also provides address marks indicated 
by missing clock pulses. * 

The identifier field contains a flag byte, two address 
bytes, and three check bytes. The flag byte indicates 
either that the. entire track is not used because of some 
defect, or that the track is an alternate track replacing a~ 
. defective track. The two address bytes contain the sector 
address as a 14-bit binary niomber. The three check bytes 
are generated by the using system to verify the ident^ier 
field. _^ ^ 

The data field contains one synchronizing byte from 
the using system, 256 data bytes, and three check bytes. 
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2. Functional Units 



BASE 

Thi component parts v^t' the 5444 jre miiunted on a vast 
light-ailo\ bise A ilosed air -circuUnon -iNstem is hiiilt 
into the casi;:-,g Figures i -4 and 1 -5 Fr. B15 show the 
Ijvoui ot' the component parts on the hase casting 

The using s\ stem p;iHides mounting taciliiies tor the 
5444 (see Appendix C) . ^ 



AIR CIRCULATION SYSTEM 

• A closed air-circulation sysfem keeps ihe disk cham- 
ber free from conlamination An air filter reftipves 
dust particles. 

• Impeller blades on Ihe rotating lower disk hub assist 
the flow of An 



Spiid e 



Cartridqp 

^ ._ ^ Clamp 
Arm. 



D'awp' 


Preagii)i'*ipi 


Stop 
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IE xTpndert) 


f/ Garci 



Traijistors \ (Ciosi 




Detent 
-. Access Assembly Air Filter Cover 



Drive 
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figure 1-4. Component La>out - Top \ic'u |07464A) 



5444 « 30 100) TM 



Bi3 



the disk cham- 
filtCT reftioves 



disk hub assist 



The read. write heads llv cImsc I(, ihc disk suitace 
Contamination is I^jeretorc r.-nnivcj frotii the jir in the 
disk chamber to avoid hcjd io<Jisk mtcrtiTence A 
closed air circulation system (Figure \ h) p^ 5)5 
m.imtjins .1 contaminationRee environment tor ihc disks 

An air filter removes jnv dust parities down to* | ? 
micron in diameter The ,i;r ilien icircul.iies into tlio 



disk clumber via j duct 111 the base The disk cleaning 
btu^ln.■s pjik wiilim the airstreani. 

Impeller blades below the lowei disk hub assemblv 
toti.e air through the filler and back through the return 
dud I,, the disk chamber A detlcctor plate ensute> a 
stieauiline airtlow through i|,e tiller and prevents diisl 
patlkks from re-entering the disk chamber. 
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DRIVE MECHANISM 

• The disks roUle at 1 500 revTmin. 

• A layshaft pulley incorporated in the drive mechanism 
, ■ provides motive power for the actuator assembly. 

• Drive belt tension is automdtically set by a 
spring-loaded idler pulley. 

• 

T^e disks on the drive spindle (one only ortithe Model 3) 
are driven at 1500 rev/min by a 1 / 1 2^rp nfcrt Or via a flat 
drive belt and,an idler pulley (Figure 1-7). The drive belt 
is coupled via a layshaft pulley to the actuator asscnrblyT 
which moves the rcad/writc heads over the recordyk^ 
surlates ol the disks. The idler pulley maintains tensmir 
on the drive b«lt. 

Drive Motor 

• . Different drive motors and pulleys are used for SO Hz. 
and 60 Hz operation (see Appendix B). 

The drive riK)lor is a I/I 2 hp capat^ilor induction motor 
and IS fixed to the" base on a moulded plastic mounting 
to ensure that the motor is electrically insulated from 
the base. 



— A thermal cutout integral with the motor body cuts 
off the motor ac supply to protect the motor from 
overheating; operation of the cutout shuts down the 
5444. The cutout resets automatically when the motor 
cools down. Normal machine start-up procedure may 
then be performed provided that the cause, of thermal 
trip is rectified. 

To enable the 5444 to be operated from SOHi and 
60 Hz power supplies, different drive motors and motor 
pulleys are afvailable (see Appendix B). 



DC Braking 

DC braking ensures that the disks slop rotating within 
30 seconds during a file-stop-sequence. When ■+24V file 
start' is <iropped, relay K5 is enefgized to pass dc 
through the drive motor. K5 is de-energized when 'speed 
zero' is activated near the-^nd of the flle-stop-sequence. 

Anti-Static Brush 

A carbon bearing on the anti-static brush runs against 
the domed base of the drive spindle and grounds the 
spindle to the base (that is, logic ground). 



Front of 5444 



Layshaft Pulley 



Drive Motor Pulley 




Spindle Pulley 



Drive Belt. Fit with 
smooth side inwards 



View from urtderside of 5444 



figure 1-7. Motor Drive (Schematic) (07467) 



BI6 



DRIVE SPINDLE 

The drive spindle (Figure 1-8), which carries the two 
recording disks, runs in two sealed bearings within a 
housing bolted to the base. Drive is obtained from the 
drive motor via a belt and a. pulley nwunted on the 
spindle. 

A metal nib (early models) or slot (late models) in the^ 
pulley is sensed by a transducer, which provides an indev 
pulse to indicate the start of each recording track. on the 
permaneni (lower) disk. 
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Figure 1-8. Drive Spindle |07468A| 



RECORDING DISKlS 

• Each disk has coated sui>face$ which can be 
magnetized to store bit patterns. 

• Models 1 and 2 use two disks. <^ 

• Model 3 uses one disk. 

• Model I uses only tr^ks 000 to 103. 

The disks are constructed from light ^loy and are 14 in. 
(356 mm) diameter, 0.050 Iri. (1,3 mm) thick, coated 



approximately 0.0001 in. (0,003 mm) thick on each side 
with epoxy bonded magnetic iron oxide. , ** 
• The usable section (that is, amount traversed'by R/W 
heads) of each disk is 2 in. (50,8 mm) wide from track 
000 to track 202. The inner track (202) is at 4.5 in. 
(1 14,3 nun) radius and the tracks arf O.OiOtn. 
(0,25 mm) aoart. 

Mbdels 1 and 2 use two disks (four recording surface.^) 
and Model 3 uses one disk (two recording surfaces). On 
Model 1 only tracks OOO to 103 are used for rfcording; 
access -to the other tracks is limited by tli^ access 
ntechanism. 



Fixed Disk 

• Where two disks are used, the lovyicr dislT is 
permanently mounted on the hub .assei^bly of the 



difvi; spindlr- 



Fixed Lower Disk Hub Assembly 

• The hub assembly is integral with the drive spindle. 

■«, , 

The fixed lower disk is secured on the hub assembly by a 
clamp ring (Figure 1-9). Fr. BT8 Eight itnpeller blades on the 
base of the hub assembly force air through the filt^. A 
magffetic ring clamps the removable upper disk assembly 
to the fixed disk hub assembly. ^ 



Ramo«^bte Disk 

• The removable upper disk on its hub assembly is 
permanently enclosed in the 5440^ Disk Cartrkige 
(Figure 1-10) Fr. B18 to protect the recording surfaces. 

• The upper disk hub assembly is magnetically clamped 
to the lower disk hub assembly and seats on the drive 
spindle cone. 

• For storage, the removable disk* in its cartrkige is 
placed into the bottom cover. 



Upper Disk Hub Assembly 

• The removable upper disk is clamped to the u)>per 
disk hub assembly, which is magnetically clamped to 
the lower disk hub assembly. 
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A clamp ring secures the disk to the upper disk hub 
assembly (Figure l-lI)Fr. COIand the armature ring clamps to 
the ring magnet of the tower disk hub assembly, locking 
'the two disks together on the drive spindle (Figure 
1-12). The upper disk hub assembly seats on the drive 
spindle cone (see Figiwe 1-12). Fr. COl 



For. storage, the reSiovable disk is placed" in the 
cartridge bottom cover; the armature ring clamps onto 
four magnets (see Figure l-l3)Fr."C02 to seal the ^rtridge 
covers. An index slot in the armature ring is used with a 
transducer tQ provide an index pulse to indicate the start 
of each recording track on the upper, disk. 
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Figure-f-12. Cartrjilge onDrive Spindle ^0*472] 



S440 DISK CARTRIDGE 

• The disk cartridge is held in position on the machine 
by two cartridge clamp arms. 

• When the cartridge is histalled, it$ bottom cover is 
stored on top of the cartridge. 



•\The cartridge carrying handle is used to release the 
yartridge from the drive spindle, and to release the 
cartridge bottom cover. 

The removable upper disk on its hub assembly is 
enclosed between the top cover and the protective cover 
of the cartridge. 
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When the cartridge is installed in the 5444, the upper 
and lower disk hub assemblies are locked together on the 
drive spindle (see Figure 1-12). The upper disk hub 
assembly seats on a cone at the top of the drive spindle. 

To allow the read/write heads and the cleaning brushes 
to enter the top cover, a head entry port and a brush 
entry jwrt are provided in its side wall. Four key ways in 
the srae wall ensure correct location of these ports. 

When removed from the machine, the top cover is 
placed m a bottom cover (see Figure 1-10). Four pot 
magnets, set into the bottom cover (see Figure 1-13), 
clamp the hub assembly to the bottom cover. 

The cartridge is moulded from polycarbonate. 
Customer cartridges have a blue top cover with a dull 
white bottom cover; CE cartridges have a black top 
cover and dull white bottom cover. The cartridges may 
be used in any model of 5444. 

Cartridge Clamp Arms 

When the cartridge is in use, the bottom cover is inverted 
to fit on top of the cartridge. Both are ther held in 



position by two cartridge clamp arms (see Figure 1-1). 
The clamp-arms actuate two cartridge interlocks that 
form part of the machine interlock circuits. These 
interlocks inhibit machine start-up if the cartridge or 
bottom cover is positioned incorrectly. 

The clamp arms, when swung away to permit cartridge 
removal, operate a drawer stop at each side of the 
machine. These stops prevent the machine being closed 
into the drawer while the clamp arms are in the 'release' 
position. 



Cartridge Handle 

The cartridge carrying handle is also used for removing^ 
the cartridge from the 5444 drive spindle, or for 
releasing the disk from the cartridge bottom cover when 
removed fromlhe machine. 

To release the disk, the handle is lifted and at the same 
time the cartridge release latch (Figure 1-13) must be 
held against its spring; rotation of the handle then forces 

} 
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Figure 1-13. Cartridge Handl^nd Release Latch |07473A| 



C02 



open the magnetic seal between the upper and lower hub 
assemblies. 

To refit the disk, it must be positioned correctly on 
the drive spindle or in the cartridge bottom cover, and 
the handle allowed to drop. 

' For normal carrying purposes, the handle is lifted from 
its horizontal rest position. 



Disk Cartridge Handling and Storage 

When not using the handle, the cartridge should be held 
with the fingers in the reces^d handle conipariment, the 
thumb gripping the bevefle'd edge set into the bottom 
cover. * ♦ 

Disk cartridges should be storei on top of each other, 
or standing on edge in racks. To facilitate stacking, a 
raised portion in the top fits into a recessed atea in the 
bottom of the next cartridge. 



driven across the disks by the brush motor via a link and/ 
cam mechanism. The brush motor is activated by the 
•+24V file start' line. The cam operates the '^rush cycle 
complete' microswitch and stops the brush biotor. If 9 
reversible brush mechanism is* fitted (Figui'e J-l-5t^, it 
causes the brush motor to stgll against the f^ward stop 
'and to reverse to the retracted stop; if a um4ircctioml 
brush mechaiiisn»-4j^ fitted (seePigu^ 1-I5),\it makes 
one complete revolution to, the retracted stdp. Both 
types take one minute to cycle. 



Brush Mi croswitches^wi^ 

Two microswitches (brush mid-cycle, and brush cyde 
comple(e) are actuated during the brush sweep cycle to 
provide timing signals for use in the machine start-up 
sequence. The switches are operated by a cam fixed to 
thebruih mo ti)r drive shaft (see Figure 1-15). Fr. COS 



DISK CLEANING BRUSHES 

• Two pairs of cleaning brushes are used M svyeep dust 
particles ftom the recording surfaced. 

* ^. . 

• The bruSh sweep cycle forms part of the file starf-up 
sequence. 

• The sweep cycle takes approxiimtely one miiiute. 

The read/write heads fly at 80 to 100 microinches above 
the disk surfaces. To avoid any heaif-fo-disk interference, 
cbntammatio;! must be. 'removed from the recording 
surfaces. Two'sets of cleaning brushes (Figure 1-14 Pr. C04^re 
used during the sUrt-up sequence to sweep the recording 
surfaces of the disks before the heads are loaded onto 
the disks. This sweep cycle takes appryximalely one 
minute. The 'ready' Jine is not actrM||d until the 
bftishes return lo the retracted (parj<«d) pcMion. 
The brushes are mounted on a brush ami, which is 



Brush Miofor- 

The brush motori? of t^ie^syncjweno'us type. Because 
the 5444 cap be »'pe rated -from 50^z and 60 Hz power 
supplies, differefit brush mdtor,:;assemblies are needed 
(see Appendix B).. 



ACTUATOR 

• The actuator'positioits the rea'd/wi^e heads at track , 
addfessesdefme4by the'u^glystein. -^ 

%■ '\ ' *^ J 

• Thfe carriage holds and positions the read/Write heads 
over't^ disks. ' • 

• The access mechanism inoves>the cirriage. 

« , '■ _ '* ■ , 

• The^letent mechartism stops the carriage. 

• Inner and outef^ limit switches resect carriage 
movement. 
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Figure 1-14. Disk Oeaning Brushes (07474| 
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Figure 1-15. Linkage Wcchanism lor !>!•!> Cleaning Brushes [08429 
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nij)<KTrht^or (I ijiuri- 116) .unirjlclv p.>sili,iris the liuir 
riMd wtilc hcjJs ,11 au- li.Kk .hKIicss drtincd h\ tlic 
usinp system This posilmniiig is cdniod mil wiiliiii .1 
spccilicJ time, the cxlcrtul o.ntroi siptuK hciiij; 
provided by the using s\, stcjii 



Carnage 

• The carriage rnoves i>n linear ball slides wthm Ihe 
. actuator frame carrying the read/^rile heads over the 

disks 
■■* 

• The read/write heads are in a loaded c«>nd4li()n as ihev 
move out 

I ho sjrtuge IS tiioiniicd vMthiii llie .n.tii.rTi)r it.iiiu- .iiul 
runs DM linear bull slides Ke.id wrile lie.uts on supptuJ 
Jims jie lilted into sluts m the (.■.iiiuge. As the L.iiiMge 
Dhives jluiig the Jcliialui lume. the rc.id'w,iite heads 
it)i>ve aciuss Ihe disk siiilaees Switches altasliod to the 
actuator haiue prevent the ytnage Iroiii Jul tiiij; its 



limits oi travel 



>* 



I m.r head load spiinj; slialls (I igure I ptFr.C07 

nil ihe 



carnage are operated h\ a geared linkage nx-clunism 
coupling .ill i,iui slmlis together to Uiad simull/neuusK 
lite linka>;e is operated by j Hexiblc head load cable and 
a head Inad level attached to shaft number 02 The head 
load mechanism has 3 mechanical kriock-ott (tup arm 
and trip) to unload the ^leads il th»carrtagc is retracted 
0(1 Ihe disks with the re»ad write, heads still loaded 11k 
head load mechaiiisrji is described later in this chapte'r 



Actuator Mechanism 

• Carriage movement is obtained frurfi a riifaiing 
leadscTew 

• Ihe leadscrew drives a follower wheel mounted in the 
carriage 

• Motive power f(»r leads^rew rotation is obtained from 
a kiyshatt via a dri^e lire and flexible drive di-^. 

• One of the two.clutches holds the flexible <iisk agai'nst 
the dnve tire to give the required direc,lfun of carriage 
movement ,:" / 




! I ... t ' ,.t 



(...»« '■.!')»• Hr-l; ... f».,t I'tfiliMk. 
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Tin.' ..jirij^'i- IS diiMMi aliiij.' llii- a;.lujliir Irjrnc b\ .1 
lcJdsl.^^.•v^ j^lin^ "n j spniij!-!' i.idi.'<J ImII.inm'i v^Iicl-I .iiiiJ 
lulk-rs jlljilicd III llic (..itFiajji.; ( I ]j;iiu- l-l^) Fr. COS I 'i*-' 
lcjd')i.,icu is'lK'ld 111 bc.t'iiia'-. jI each end uliihc jtUijlm 
lijine aiid is luijlid timii the lj\ shall ( sci- hi^iiin.' 1-JU) 
1 he laNshjIi IS diivcii tioiii ihe diive molcu Ma a dn\f 
bell and lolales eimliiimpusK wliile the maehiiie is 111 
operalum.'A llexible stainless steel dine disk is allaehed 
tu Ihe en'd wt the Icadseiew (F igme i-l'M.Fr. COS 



One ol isMi eliiieh pads holds [lie diive disk against the 
lolatin^; diive lite Hie upper (Im ward ) eluleli holds the 
disk agaiiisl the iippei diiving stiilaee ol the lire to move 
the Canute lowaiifs ide eeiilei ot ihe recording disks 
Ihe lowei (leverse) clinch holds (he disk against ihe 
lower driving surljce lo move the carnage away trom the 
center 0! the recording disks. 

A piessuie pad (i\ed to the end ol each clutch 
armature prevetils wear 011 llie diive disk when ihe disk 
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Actudtor Frdfnc 
li>'iiri-i IS 1 1 jjs. rivi. jilil I ..ll-ovKi r [ir4">ii 



IS lu'k) jjuiHsI llu' itr'ni' lito WIr'ii j ^ liiuti Ts ei;ci j;i/fd . 
iIk' pii'sMiic pjiJ iiio\t's lovN.niK ihf iliisi' liu', Uiiciiig 
Ihe llcMbIc disk jjijinsi iIk', liti' driving siirljcc U lien 
rlif >.liili.li IS di" I'liiT^i/od, J fi'Iuni spiiMj; icliiins tlii.' 
jriiulmc liuldinn llic prfssiiii' pad In its slop piisiluiii 

The lejdsciew lus j pitvli til I) 1 m (2.5-4 mm) Oiif 
reviitiiiuiii ol llie lejdM.rt.'v\ . I heti-lutc. cjuscs llif 
catriugc lo imivi.' I) I in llial is. 10 tracks at tin- disk 
track di'nsit> ul IIH) tracks per inch. 



Detent Mechanism 

• Two deleni pawls engage in a detent wheel lo slop 
carriage mo vemei) I. 

• During an access upeniliun. a yoke holds ihe pawls 
clear of the detent wheel. 

• The yoke is driven by a voice coil. 
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The general vrew of the detent mcchtiiism is given in 
Figure 1-K). Two ipring-ioaded pawls engage m a detent 
wheeU which acts on the leadKrew and Stops the 
carnage to position the read/write heads accurately 
Each detent pawl (Figure 1-21) Fr. CIO pivots on a 
leaf spring \ 



and IS h*ld uito the detent wheel by a pawl spring. 

To allow the leadscreW to rotate, the voi^ coil is 
energized, pulling back the yoke which holdf^the pawls 
clear of the ^tcnf wheel. To stop the*le^saew the 
voice coil IS energized in the other directicyf to drive the 
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Figure 1-20. Detent Mechanism (07478OAJ 
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Figure 1-21. Detail of Detent MecHinum (074811 



yoke towards the detent wheel. The pawl springs cause 
the two ptwls to engage in the teeth of the detent wheel. 
One revolution of the detent wheel oorretponds to a 
carrilge movement of 10 tracks. The detent wheel has 
10 teeth; therefore, one tooth movement corresponds to 
one track movement of the carriage. 



Vote* Coil 

The voice coil is fixed to the yoke and is center-tappe^l;, 
when one half is energized it moves the yoke forwards, 
and when the other half is energized moves the yoke 
backwards. The. yoke engages and disengages the pawls 
in the detent wheet. 
AVhen the uting system signals the carriage to move, 
the yoke pulls the detent pawls clear of the detent 



wheel One of the two clutches energizes to drive the 
carriage; when the carnage nears the specified track, (he 
clutch de-energizes The yoke moves in the reverse 
direction and allows the pawls to engage in the detent 
'wheel, stopping the carriage at the correct track 

A 1.8 ms pick pulse (pick 1) and a hold current are 
applied tcJ the disengage half of the coil. After the pick 
pulse drops, the coil continues to move because of the 
hold current. When the £oil reaches itj limit of travel 
against a resibent stop, a 0.8 ms pick pulse (pick 2) is 
applied to the cail, and holds the coil against the stop to 
suppress bounce. 

Pick 2 is derived from the back electromotive force 
(emf) generated iri the undrrven (engage) Uf of the coil. 

The action to engage the pawls is similar but the ' 
functions of the voice coil halves are reversed. The 
disengage half of the coil provided a back emf sense 
signal for the engage half The level of hold airrei\t for 
the engage action is 23S mj^ and for the disengage action 
590 mA. • ' ' ' 



HEAD/ARM ASSEMBLY 

• The head/arm assembly (Figure l-22)Fr. Cllconsists Of 
read/write hfcad, support arm, and connecting cable 

and plug. 

• The four head/arm assemblies are clamped to the 
carriage. 

• The carriage moves within the actuator frame carrying 
the heads ovct the disks. 



RMd/WritB HMd 


• The read/write bead is mounted on a ceramic slider 

and contains a read/write coil, wd >n erase coil. 

• The enae coil follows the read/write coil to trim the 
edges of the written data tracks. 

The read/write head (Figure 1-23) Fr. C12 contains a read/write 
coil wound on a single core and an erase coil wound on a 
yoke. The read/write pole gap is followed by the spUt 
erase pole tips to 'side' erase the edges of the written 
data tracks; the erase pole tip is made in the form of a 
yoke. The erase coil is connected to the center tap of the 
read/write coils and is always energized when writing. 
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H«ad Support Arm - 

• The head support arm huids and positions the 
read. sprite head " 

• The head load spring provides the loading force to 
hold the read/svTite head above the disk surface 

The read v^ntt head uii Hb i.eranuc slidei is mounted on 

It 
a leal bpting screv^ed lo the support aim (s<ie 

Figure 1-22|, The iuppori arm tits into a slwl iii Ihe 

carnage and the head irni jsseiiibK is adjusted in this 



dot III p<isitioii the head e\ai.tK (iracklng adjustment) 
over the center ot j pariiciilar track 

When the heads rTX>ve over the disk surface, the head 
load spring is moved by turning ilie head kiad shaft to 
hold the ceranuc slider down against the pressure of the 
air film and ihetetore mauiiam the airreci sbderto-diik 
spacing A flexure spring allows the head to rtKive freely 
about axes lartgcntial to. and radial to, the recotding 
' ^track The leal spring allows the head to move up and 
down to keep the currect angle relative to the disk 
surtace 
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Figure 1-2 3 Rr«J Wn,Iir MfdJ |074h:m 
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• The c«n«uc «iider floali jutt ■bovc the roUtinf disk 
nirface on a thin fikn of air. 

• The head-loadini mechaninn ii de«fne<l to fly the 
head at • tpecifled height above the diak aurfacc. 

The nim of air beneath the ceramic "JidcT »cti as a 
lubricant between the ilider and the rotating diik 
surface While this an filin ii mainUined, no wear or 
abrasion can occur The spinning disk forces air ^tweeti 
the disk and the shdej. lifting the shoe against the head 
k>id. at this point, the head is "flying" Two bleed holes 
in the slider partially relieve the pressure buiW-up 
beneath the shoe 

The head load spring bears upon a dimple on the leaf 
spring (see Figure l-23». 'which transfers the head 

I loading via the slider pivot button to the ceramic slider 
The leat spring is biased against the support arm. by 

■ approximatelv 40 grams To overcome this bias the head' 
load spring provides a load of 286 grams. This places a 
load ot 246 grams on thf slider to just balance the 
upwardJorce from the air film, allowing the slider to fly. 
The n>ing height is HO microinches at the inner track, 
and 'W microinches at the outer track 
/ 

Read/Wnta Signal Laval 

• The read/wnte signal level is greater at the outer track 
than at the inner track. 

For a given load, the head.llies at a height proportional 
to the velocity of the disk Because the velocity of the 
disk surface is^greaier at the outer track than ^t the inner 
track, the flying height at the outer track is greater than 
the flying height at the inner track. 

The read signal increases as the ^ead approaches the 
outer track ,(the induced voltage at the head is 
proportional to the rite of change of flux hnes with 
tirtie, aira hence to disk vebcity), but this effect is 
somewhit reduced because the head is further away 
from the disk surface 



Write current is mcreaied for tracks 000 throufh 1 20 
(approximately) to oompennte for the increased flying 
height ai the outer tracks. 



HEAD LOAD MECHANISM 

• Each read/write had la loMfed by a head kMd spring 
on the head k>ad ipring shaft. 

• The four head IomI shafts art turned by a aolenoid 
acting through a cable and linkage. 



ticaOy if the diak speed falls 
lum. or if a data unsafe condition 



• The heads u 

bek>% 64% of max: 
exists 

a A knock-off mechanism is incorporate4io ensure that 
the heads ar« unk>aded before leaving the disk. 

When the 5444 is not m use, the head/arm assemblies are 
unkiaded and retracted off the disks The heads are not 
k>aded until the disk reaches full speed, the brush 
cleaning cycle is a>mpleted. and The heads are detented 
at track 000 

To load thf heads, the head Uiad solenpid (Figure 
I 24trFr. C14 pull« on the head kiad cabl^ to operate a linkage 
on the head load spring shafts (F«ure 1-25) Fr. ClSThe shalis 
turn and the head bad springs push the head sliderv 
towards the disk surface 

When Che head kwd s4)lenoid de-energues, the head 
bad cable sprfng returrw^the head bad shafts lifting the 
head bad springs, allowing the heads to rni>ve away Irom 
the disk surface 
•r 

Haad Load Solanoid Assambly 

a (:ontatns a pick windutg and a hoU winding. 

a The hokl windiiig is shorted until the solenoid is 
picked. 

a Head load interlocks 1 and 2 are operated when the 
solenoid is energized. 
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The head load solenoid assembly/ (Figure 1-26) Fr. C16 is 
mounted in the base beneath a cover>plat&and contains: 
two windings connected in series, a pick finding, aijd a 
lK)kl windmg. The hold winding is shorie4 by head load 
•interlock switch I (Figure 1-27) Fr. Q16until the solenoid 
energizes. When the solenoid plunger nearly bottoms, 
the short circuit across the hold winding is removed, 
which reduces thr hign pick current to f tow level, 
sutTicient to hold the pluQger sealed. 

Tl)e plunger movement is transferred to the operating 
cable by a lever arm, which operates head kjad interlock 
switches 1 and 2. Interlock switch 2 raises the 'head 
k)aded OK' line 



Knock-Off Mechanism • 

• If tripped, the mechanism must be reset by a CE. 

• Must be reset before the heads can be loaded. 

Under certam fault conditions, the heads could still 
remain lo^ed when retracted past track 000 towards- 
the edge of the d»ks. As a piotection, an off-disk 
lOtetlock switch 9perates between tracks -003 and 
-.005 tp unload the he^ds before they reach the edgt-td— 
the disk- A further protection is a mechanicaHf«otk-off 
in the head load mechanism. 
Tfie mechanical knock-off (Figure 1-28) Fr. C16'-"*'"^''*'^ "^'^ 
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supporWspiing for the head load cable guide, a trip on 
the actuator frame, and a knock-off trip arm on the head 
load lever. A leaf ^tng at the base of the cable guide 
biases the guide towards the caniage. During normal 
operation, the support ^ing hoWs the cable guide away 
from the carriage, against the tension of the leaf spring. 
If the trip arm pushes the support ^ing away from the 
cable guide, the guide is allowed to spring in towards the 
carriage lo^uiload the heads. 

tf the mechanism is tripped, the fault must be rectified 
before the heads are reloaded. Resetting.ihe mechanism 
must only be performed be a CE. 



AC BOX 

The ac box is mounted at the rear of the 5444 (see 
-Figure l-4)Fr. BT3 and contains the following: 1 

1. Terminal block for the ac input supply frojtn the 
using system. 

2. Two line filters. 

3. Three relays; Kl (drive motor relay), K3 (brush 
motor relay), and K5 (drive motor brake relay). 

4. Drive motor capacitor. 

The ac box is connected to ac ground and is electrically 
isolated from the base (the base casting is connected to 
k)gic ground). The ac supply is distributed from the ac 
box to the drive motor and the brush motor; all 
connections are via a terminal block. 



DCBOX 

The dc box is^unted beneath the ac box (see Figure 
^ l-4)lF'r. Bt 3 *"*^ contains the ToUowing: 1 

1. Tpnfiinal block for the dc input supply from the using 

"system. 
''. Two relays: K2 (drive sequence) aind ,K4 (head load 
relay). 

3. Two CE switches, mounted externally. 

4. One SLT card (1 wide by -2 high) containing external 
components for the interlocTfe^circuitry. ^_^- "^"'"~ 

The dc box is connected electr'aafy to tfie base. Two 
CE switches ('mode-select' and 'forward/ reverse') are 
mounted on the CE control panel on top of the dc box; 
detailed descriptions of these switches are given in 
Part 1, Chapter 6. The box hinges open for ease of 
servicing. 



RESISTOR BOX 

The resis^r box is mounted above the drive motor at 
the rear of the 5444 (see Figure 1-4) and coi\taio^ the 
high-heat dissipation resistors of the voice coil detent 
control circuit. 



AUXILIARY ECECTRONICS 

• Forms the interfiice between the using system aod tiie 
5444. 

• Includes aO electronics «n tbe machine other than 
data channel efect^^mics. 

The auxiliary electronics, which employ SLD-IQG k>gic, 
are contained on six solid logic technokigy (SLT) cards 
within a 2 X 13 SLT board (Figure 1-29). Figure 1-30 is 

S^ schematic diagram of the auxiliary electronics. The 
'*24y dcdriver' common line is grounded at "the usii^ 
systpm. 



Electronic Interlocks ^^^^ 

The electronic interk>cks which interface between the 

5444 and the .control signals from the using system, 

control the solenoids, relays, and motors on the S444, 

and process signsds from microswitches and transducers. 

The interlocks: 

1. 

2. 

3. 

4. 

5. 



using 




Condition the start/stop sequencing. 
Use command signals from the using system. 
Protect against damage by operator error. 
Limit damage caused by machine failure. 
Provide machine status information to the 
system. 
6. Provide CE test facilities. 

Swritch Intarloocs 

• The switch interlock circuits are shown in Figure 
1-31. Fr. D02 

Five interlock switches have associated level converters 
that produce the required logic levels: 

1. Off -disk interlock. 

2. Brush cycle complete interlock. 

3. Carriage overrun interlock. 

4. Carriage retracted interlock. 

5. '+24V file sUrt' line. ' 
The brush" mid-cycle intertock and the head kaad 

interlock 2 require only a resistor to interface with the 
togjc. 

Cartridge Interlocks: Two interlock switches connected 
in scries with '+24V file start' to prevent machine 
start-up when the cartridge and cartridge bottom cover 
_a re not ja-ppsition on top of the machine. The ioterlocic 
switches ar<\dperated by the two cartridge clamp arms. 

1r14 



Brush Mkf-Cyde Interlock: Provides a logic switching 
level 'brush mid-cycle interlock' for use in the machine' 
start-up sequence. The interlock switch is operated by a 
cam attached to the brush motor spindle. . 

Brush Cyde Complete Interlock: Indicates completion 
of brush cleaning <:ycle and raises 'brush cycle complete' 
for use in the machine start-up sequence. The interlock 
switch is operated by a cam attadied to the brush motor 
spindle. 



6ff-6ak lhttfU)ck:-WiwA^A(m the acttiator frame this 
interlock provides, after, kweibonversiori, a k%ic line 
indicating if the read/write h^ds are "'off-disk' or 'on 
disk'. The interlock switdi is connected in series with 
the head load solenoid and is set at track -004. The 
interlock unloads the hsads if the carriage is-f^ractedu 
beyond .track -004 with the heads stillloaded (a fault 
condition). '/ 

.Note: Under powial operating conditions, the carriage 
cannot ^ l*etracted'I)ast track 000, During a file stop 
sequCnde, the heads are unloaded as soon as the *+24V 
file jtart' line is de-activated, -and bef«re the carriage 
retracts past track 000. The switch remains operated 

-while-thgjieads are beyond track —004, preventing the 
heads frotnBSintre-loaded. - 
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Figure 1-29. Logic Gate Card Layout (Card Side) [07489] 
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Figiae 1-31. lateitock Switch Circuiu f0749lAl 
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Head Load Interlocks: There are two head load interlock 
switches, both operated by the lever arm attached to the 
head load solenoid pkinger. Head load interlock 1 
removes the short circuft aaoss the hold winding of the 
head load solenoid to reduce the head bad current. 
JHead k>ad interk>ck 2 indicates that the heads are loaded 
,anar»ftetjevel conversion, provides the k)gic liite 'heads' 

CtariageOv^tun Interlock: Mounted on the actuator 
frame, and awh^ed in series with the forward ^hitch, 
this Interlock swiwh^orevents carriage travel past the 
inner Umit and, after Bv^ conversion, raises the k)gic' 
line 'access overrun'. 

Carriage Retracted, Interlock: Mo^ed on the actuator 
frame and connected ifi series with *e reverse clutch, 
this interk>ck switch siops the carriage at the retracted 
position and, after ksvel conversion, raiaes the kigiclhe 
'carriage retracted* - . 

Qrcuh Descnptions 

tndtx Amplifiers (Part of Intarlock 3 Cardi '< " 

There are two index amplifier circuits, one for each of 
the two index transducers. Index amplifier 1 is uaed with 
tht upper index transducer; index amplifier 2 is .used 
with the k>wer index 'transducer. The appropriate' 
amplifier is selected by the condition of ^'disk s^ct 
upper'. 

The index amplifiers detect. the output signals from 
the upper or lower index transducers and convert the 
s^n«ls to S ID- 100 legic levels. 

/t!d' indicate the start of each recording track bn the' 
disk, an uidex marker pulae is obtained on the 'index 
>pulse' line for each revolution of the disk selected. 
■ \ ' * 

Speed Sensors (Speed Sensor C»dl . 

The speed sensor card contains two circuits that'monitor 
the disk speed: speed zero detector and 50% speed 

The s^eed^^ro detector amplifier uses the output 
from the k>wer~lnd^ transducer to control the 'speed, . 
iero' line. When thed!lk^^«ed falls to a safe level, the \ 
'speed zero' liiie raises the 'cartridge safe' line. V 

The 80% qMed detector circuit ^tts the4)utput from 

the upper index traiuduoer, via index lunplifiet I , to " 

^control the 'speed OK' line. During a start iq> sequence, 

l(e circuit detects' «4ien the disk speed is 80% of 

num (1200 rpm) and raises *q>eed OK'>ie. The 



line is dropped if the didc wpttd falls bek>w 64% of 
maximum (960 rpm). 

Photo-Amp/lfiers (Part of Interlock 2 Card) 

^'^'•H|g|i«^AiotO'«inplifier circuits conver| the 

output from tu^k^i^lls to k)gic levels: 

1. Track aossing photocdl^-p^vides 'track aossing' 

line. *fei s 

- 2. Fine home photocell - provkles Tme home' line. 
3. Carriage ptotocell - provkles 'carriage photo cell lit' 

line. .. > 

Solenoid DHvmt 

There are five solenoki driver circuits: 

1 . Head load relay driver(voltage regulator card)*! 

2. Voice coil driver (voice coil^driver card, and part of 
volta^ regulator card). 

3. Forward clutch driver (interlock 3 card). 

4. Reverie clutch driver (interk)ck 3 card).' 

5. £>rive motor brake relay driver (interk>ck 8 card). 
The forward and reverse clutch drive circuits -are 

mutually exclusive: if the 'access forward' and 'acce% 
reverse' lines are active simulti^ously (in error), the 
first line to beconje active takes precedence. A 1.$ ms 
clutch-off delay is used during tf:e automatic control of 
a single traclc motion to ensure that the clutches stay 
energized long enough ftlTmo^ne the carriage through one 
track. - 

Index Tranaduoars 

• There are two index transducers, one for each disk. 

• The index transducers provkle a pulae indicating the 
start of each recordkig track. 

• Th^ index transducers sense a fixed k>catibn on the disks 
to indicate the start of each recording track. Because the. 
iq>per disk u removable, and is not keyed to the drive 
spindle, the index kxations for the two disks are not 
identical. 

The upper index transducer senses a slot cut into the 
armature ring on the upper xlisk hub assembly' 
(Figure 1-32). The lower index transducer is faed to the 
drive spih<]le housing to sense a metal'nib or a slot cut 
into the drive spindle pulley (Figure 1-33); the nib is 
used on early (pUstk) pulleys and the slot on late 
(metal) pulleys: For both transducers, chinges ih 
reluctance are detected as the slot or nib passes. One 
pulse is detected per revolution of the disks. 
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Figure 1-32. Upper Index Transducer |07492Al 
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Figure 1-33. Lower Index Transducer (07493A1 



The transducer output pulses <are fed into two index 
amplifiers, one of which is. selected by the 'upper disk 
select' line to correspond with the disk in use. The index 
marker pulse obtained indicates the start of each 
recording track on the disk; this marker pulse is passed 
to the using system via the 'index pulse' lige. 

The output from both transducers is also fed to the 
speed sensor circuits to monitor the disk speed. 

• ', "I 

Track CrooiiHI Sanaor 

• Provides a pulse output for every tnck crossed iby the 
read/write heads. 



Track aossing indication ^ provided by a' lamp and 
I^ot6cell that senses rotation of the flexible drive .dis);^ 
atuched to tha^leadscrew (Figure 1-94). The drive disk 
has ten sk>^s (F^tire 1-35) that alk>w lig^t to pass to the 
photocell to produce'-len output pulses per leadsaew 
revblution, that is, .one'pulae fbr each tiack crossed by 
the read/wTJte heads. The output puls^ ar^ fed to a 
photo-amplifier to provide the 'track tossing' line. A 
hole in the sensor mask plate mounted immediately in 
front of the photocell ensures that the photocell is 
iOuminated only from the track crossing lamp. TIk track 
crossing. sk)ts have numbers etched on the drive disk to 
allow the CE to visually.check the track position. 



Fine Home Sansor 

The fine home sensor consists of a lai^p^and- photocell 
monitoring rotation of the flexible drive disk (see F^ure 
1-34). The fine home photocell is mounted on the same, 
printed circuit board as the track agssing photocell. 

The fine home photocell is i&uniinated twice per 
revolution of the drive disk: once through the fine home, 
hole in the drive disk and once through the warning slot 
(see Figure 1-35). Fine home pulses are therefore 
obtained- at tracks 000, 010, 020, and so on. Warning 
pulses occur" prior to the fine horhe pulses at' 
tracks 00 IVi, 011^, 02 1^4,, and so on. The pulses are fed 
to a photo-amplifier to provide the 'fme^ome area' Jine. 



Carriage Photocell^ 

• Provides the Imes 'coarse home*, and "add write 
current'. 

• With the other photo sensors, provides "all celb lit'. 

The carriage photocell and lamp are mounted on the 
actuator frame (see Figure 1-16). Illumination to the, 
photocell is interrupted by two metal flags attached^io 
the carriage (Figure. 1-36): the cq&ne Aiom^. flag, a^d the 
add Mirite current flag. The co?(fte home flag darkens the 
photocell (from approximately tracks -020 to +005) to 
give the 'coarse home' line. The, add \wite current flag 
darkens the photocell (between approximately track 1 15 
and the carriage overrun position beyond track 202) to 
drop the 'add write lurrent' line, w^ich then dropi the 
additional write current needed to compensate' ftjr tnt- 
increased flying height of the read/write heads at the 
outer tracks^ 
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Figure 1-34. Track Crossing Sensor/Fine Home Sentof |07494Al 



Carriajfs Phtftocell S^prw/s 

Th(? ghCfoccU IS niuminaied between the coarse home 
flag and the add write current flag, that is, between, 
approj^imately tracks 005 and 115. The photocell 
output \s fed to a photo-amplifier to provide the 
'carriage pc lit' line which is used to produce three other 
lines: 'coarsfehome', 'add write current', and 'all cells lit' 
(F«ure 1-37). 

'AH celts lit' i& used in the machine start-up sequence 
to retract the,head,s from track 010 to track 000. prior 
to head loading. 

'Add write curr^nt*y$ held on by the 'add write 
current' latch, which is iet by 'carriage pc lit' during the 
maciiinc start-up sequenceVCarriage pc lit' drops when 
the coarse home flag pass^ the photoceD (between 
tracks -020 and +005) and raisiiK^ the 'coarse home' line. 

^eii the hAls leave track OOOv the coarse home flag 
move^ away from the photoceH^adiivating 'carriage pc' 
lit' at track O^Jjt<r-iiiop 'coixse home". At 
approximately H^STwS, the add write current flag 
passes the phc^tocell and drqps 'farrwge pc^'. The'^add 
; write current' latclNesets at (rack 120>whekthe next 



'fine home^ipa' pulse occurs. The 'add write currerrt' 
latfh 1$ not set again until the headsare retracted below 
track 115, reactivating 'carnage pc lit'. 



trpck (MM^iHofMUndiotion \ 

• Track Q60 is iiidicated by the k>gical qombtnation of 
the track crotaing'. Tine hoine^^afa', and 'coane 
home' ignals. 

TV track 000 (or home) jfosition is a unique position 
(Figure 1-38) on the ^m defined by signals obtained 
fr<^m the track. iiro»ii»g sensor, the fine home sensor, and 
t^^ carriage p»ip»6«H The signals>rtcItxiossif«'. 'fine 
hpme v$>^r1ind 'coarse home' *re kigicaily ANDed to 
^j»-rfie Une 'home'. 

' The read/write heads can only kwd at track OOO and 
move there prior to head k>admg during the machine 
sUrt-up sequence. Under rtormal circumsUnces. the 
home detection k)gic prevents jhe^ carriage from 
retraaing behind track 000. 
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Figure 1-36. Camafc PholoceU |07496| 
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Ftfure 1-38. Tnck 000 ImUcatloa (07498) 



DATA CHANNEL EI,ECTF(bNtCS 

• Contain! circuits for read and^ write offeratioas 

• Conlaiiu nfety circuitt to protect recorded dau. 

The data channel contains (he cucuils rtquircd to enable 
the read/write heads to write infomvNion onto the 
recording dulu, or to read mformation frbre the disks 
The data channel also contains safety, circuits to ensure 
that read and write operations take place only when it ii 
tafe to do to. Separate head select circuits are used for 
the read and write operations 

The data channel circuits are contained in four 6LT, 
cards, three of which are mounted in a 2 x 13 SLT board 
(see Figure 1-29) The fourth card (matrix and 
preampliTier) is mounted in the preamplifier enclosure 
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;COMMUfilCATIQN LINES 

• A total of 23 coromunica'tion lines are connected 
between the. 5444 and the using system (Figure 1-39). 

• 12 input lines supply signals to the 5444 from the 
system control circuits. 

• 8 output lines supply signals from. the S444 to the 
system control circuits. 

■*• . , 

• 3 additional lines are available fair timing analysis 

programs (TAP's). 

The machine operations are controlled by copimand 
signals from the u^ing system via input communication 
lines. Output, communication lines provide machine 
status information to the using sysfem, indicaimg that 
the machine is conditioned to respond ta the system', 
command signals, - 

The signal levels referred to in this section correspond 
to the standard SLD-JOO logic Ipvels. as follows: 

Up level: +3.0V dc to +6.6V dc' 

Down level: OVdc to -tO.SVdc , 

A^ofe.' The. voltages-are rrreasured at the machine/ 
jystem in^tBfiMK. . 

All sigt\al lines? connect to the 5444 via' three half-wide 
tape cables thjt plug into the 2x 13-SLT boatd 
mounted in the logic gate at the frorit of the- machine 
(see Figure'l-29). 
Note: The 5444 derives power from the using system. • 



Input CommiMiication Lines 

• The 12 input lines condition the S444 for the 
read/write operations. 

• The lines also provide the command signals to control 
these fiinctions. 



'Read Select': Activated at a down level and gated with 
the 'disk select' and 'head select' lines to select the 
read/write head defined by these linel~-<fer a read 
operation. -Read signals from the selected head aie then 



fed to the read amplifier qifc^its. '(lead select' 'may not 
be activated in the following circumstances: 

1. During the head settling time following an access 
operation! 

2. Until at least Sus after the disif aelept lines are 
switched. , 

3. Following a write operation, until at least L2(is after 
'erase select' is dropped.. ^ i 

« ' , ., 

'Disk Select Upper' and 'Disk Select Lower': These two 

lines define which disk is to be used for read or write 

operations. Each line is activated by a doWn level. An up 

level 01^ both lines deselects both disks; k down (active) 

level on both lines is an unsafe condition when 'write 

select' is activated. The lines may not b« switched under 

the folio wing^rcumstances: \ r ' 

J Following a write operation .oUntil at least l^s after 

'erase select' is dropped. 

'2. Following a read operation, until at lea^t l/u$%fter 

'read select' is dio'p^.j^. 

'Hea^ Select Upper' and 'Head Select Lower':Theie two 
lines define which read/write niati is to be used for read 
or write operations on the disk defined by the disk select 
lines. The operating levels and switching conditions for 
4he head select lines are the same as those f&t the.-disk 
select lines. * v 

/Double Frequency Write Data ': Carries the input write 
data to the 5444 and drives the 5444 write triggu. The 
leading edge of each pulse on the. 'double freqotncy 
write data' Une causes a magnetic flux reversal to be 
recorded on the selected disk surfacer The line carries 
clock pulses interspersed with data pulses. W(ien Vrite 
select' is activated, the first pulse occurs on the 'double 
frequency write data' line within 315 ns. 'Write select' 
drops 3 1 5 ns after the leading edge of the last pulse. 

'Erase Selffit': Activated at a down level and Sited with 
th^^ttSl^nd head select lines to select the H|ad for a 
write (and erasf) operation. Erase current flows in the 
erase coil (diiring a write operation, the erase' c6il is 
energized as well as 'the writ* coil). 'Erasie select' is 
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Figure 1-39. Data Flow aod Control 1 07499) 
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activated within Ijzs of 'write select', and dropped 24^s 
after 'write select' is dtopped. FoUowirig a read 
operation, 'erase^ select' is not activated until at least 
1 .2^s after 'read select' Js^ropped. 




'Write Sekct': Acti^%fed at a down level; write current is 
turned on in the write coil provided that 'erase select' is ^ 
also activated. Data on the 'double frequency write data' | 
line is (hen written onto the selected disk surface. Write 
operations are inhibited when the 5444 is off-line and 
under conttol of CE control panel. The 'write select' line 
is activated" within l/is of 'erase select' and may not be , 
activated under the following circumstances: 

1. During th^ mad settling time following a held j 
movement. ' ' -. 

2. Until at least 5 iis after the disk select and head select 
lines are switched. 

^•3. Following %.fead operation, ui:itil at least 1.2 /is after 
'read select is dropped. 

'Power On Reset': Resets the machine safely .latches 
when (he using system dc supply is Tirst switched on and 
provides i»ie internal line 'data unsafe reset' to. reset the 
three safety latches. The line switches to a down level 
for I ms.' ^ 

'Acceis Forward': Activated at a down level and releases 
the detent mechanism, allowing the carnage to mover 
Thfe forward clutch is then energized, moving the | 
carnage (and read/write heads) forwards, toward the 
disk center. 'Access forward' must not be activated at 
the same time as 'access reverse'. 

'Access Reverse': Ac(ivated at a down level, releasing the I 
detent mechanism and allowing the carriage to move. 
The reverse clutch" energizes, njovmg the carriage 
backwafjis, away frqjn the disk center. 'Access reversis' 
must^ not ^e activated at (he same time as 'access 
forward'.. 

'+241^ File Start': Activated when switched to +ijiy dc. 
The line controls ac power to the drive motor and 
initiates the startup sequence. The cartridge interkJbks 
(operated by the cartridge clamp arms) are connected in 
series with the '+24V file start.' Ime. These interlocks 
drop '+24V file start' to prevent startup sequence if the 
cartridge is not in position on the machine. 



f Initifl machin* ^ 
\^ conditioni latitf i«d J 




1. Using system tupptylng 

ac apd dc power to .; 
machii)e. 

2. |)lsk cleaning bruthet 
parkad. 

3. Carriagt rttractad. 

4. Mod»4a1ect twitch on 
CE panel tat to 'on-line'. 

5. Cartridge in pofition. 
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OifM 
'•paat 
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ZA220 


f 




'+24v file itsrt' activatid 




Brush 
trans 


, 1 FN440 






•brusti 


'File rejet' activated 




Resets '0ower on 
reverse' latch 


'C 




ZA226 






a< 


K 1 and K2 energized via 
brush cycle complete., 
interlock 




'P 




, 


^ 




Drive motor energized via 
K1-1 K1 held on bv 
K2 2. 




Coa 


















K3 energized via K2 3 and 
off -disk interlock 




Drive motor energized. 
disks running up to speed 
Brush moiOT energized to 
start brush cleaning cycle 



tr 




^ 








gN445 


-' 




Duk speed increaiai 
"speed zero' deactivated, 
drops 'cartridge safe' .. 




Operator access to 
machine is now tnhibited 


Coa 




> 






" ' ZA220 


■ 




Brush cycle progretiei. 
' brush cyy le complete 
interlock transferred 


Vi 


Provides alternative ground 
return path for K3to 
keep brush motor ^' 
snergized 


• 'A 






• 


• 








-*» 


Rove 


Brush cycle complete' 

deactivated 

1 . . 




Drops 'file reset' 





Figure 1-40. Stiil-Up SequencI - Flowchart |07S0OA| 
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FN445 



Difks approach full ^>aad. 










Brush mid<yci« inttrlock ' 
trantfarrad, activatat 
'brutti mid-cyda intarlock' 




^ 
S 


FN440 




'Data untafa rent' 
activated 






FN440 




■Povner on forward'', 
activated 






FN470 




'CoarK home' activated 






ZA220 




Off-di»k interlock ' 
trantferred 






k 




'CoarH home' dropped 





Retett write safety*latcha( 



Energizes forward^lwtch. 
Carriage moves forvmrdi 
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'All calls lit' activated 



ZA330 



Reverse clutch energized 



At approvfmately track 
-020 * 



At approxima|elv track 
-004 Drops 'off-disk'. 
Ground return path for 
K3 now via ^rush cycle 
complete interlock 

-<S«E 



At approximxtely track 
+005 



At track +010. Drops 
'power on forward' and 
activates 'power on reverie' 



Detent mechanism not 
engaged. Carriage moves 
backwards toward* 
track 000 
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'Inhibit retract' activated 



At track +001 . 
Dar^nergizes ravers* clutch 



FN480 



'Detent' activated. Detent 
mechanism engages ^ 
leadscrew to stop carriage 
over track OOO 



'Detent' activated when 
neither clutch it energized 



Brush mid-cycle interlock 
transferred. 'Brush mid- 
cycle interlock' dropped, 
ij^ich removes reset on 
'head load' latch. 'Power 
on reverse' also dropped' 



Heads now over track 
OOO. with detent engaged; 
disks are running et full 
speed; brush cleaning 
cycle continuing 



FN440 



Lbad heads' activated 



K4 energizes. 
Head load solenoid 
energizes via K4-1, 
.K2-T, and off -disk 
interlock. IZA230I 



ZA230 



'Heads loaded OK' 
activated via head load 
interlock 2 . 



ZA220 



Brush cycle complete 
interlock transferred 



XA 



Brush cycle complete' 
activated 



c 
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'Ready' activated 



Heads are now loaded 
over track 000 




Rerooves-grbund return 
path. (or K3. Brush motor 
de -energizes. 
Brushicleaning cycle 
completes after approx- 
imately 1 minute 



u 



5444 IS now ready to 
move heads over disks 
and perform read/mnte 
operations 
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OutpMt Communication Linn 

• The eight output Unes provide machine status 
infonnation to the using system. 

'Read Data': Carries clock pulses interspersed with data 
4>ulses (Vorn'the read ampliPier circuits. Each 100 ns 
pulse corresponds to a magnetic flux rewrsal on the disk 
surface. (The up level depends on the type of data 
separator used by the using system.) 

'Data Unsafe': Activated at an up level to indicatif an 

unsafe condition in the 5444. Three safety latches detect 

unsafe conditions in the write circuits during read/write 

operations. Further read/write operations arc then ' 

inhibited. (See '"Safety Circuits" under "Read/Write 

Operations".) 

• / 

Track Crossing': The positive-going edge of each pulse 

indicates each track crossed by the read/write heads. The 

pulses are obtained from the track crossing photocell 

and give the using system a continuous indication of 

read/write head position. When the carnage starts to 

move, a I 5 ms positive-going pulse indicates the first 

track crossed, subsequent pulses have a pulse wid;^ of 

aj)proximately I ms at 3.5 ms intervals. The pulses are at 

up level while the heads cross the tracks, buTare at down 

level when the heads are stationary over a track. 

^'ote: To stop the carriage; *access forward' or 'access 

reverse' drop within lOwsafler the positive-going edge of 

the last track Crossing pulse. 

'Index Pulse': Games 43^is positive-going index pulses 
indicating the start of each recording \t rack After 
amplification, the output from either the upper or lower 
index transducers is selected by the "disk select upper' 
line or the 'disk select lower' line When neithe^isk 
select line is activated, the lower transducer outpuf^s 
available on the 'index pulse' bne. 

'Hume': Indicates that the read/wnte heads are 
positioned over track 000 The line is* activated at a 
down level when the lines "fine home Jarea', 'track 
crossing', and 'coarse home' are 'ANDed together, and 
when the forward clutch is not selected / 

'Access Overrun': Indicates that the( carriage has 
incorrectly moved beyond its inner limit/ of travel, that 
is, beyond track 103 for Model I and bevond track 203 
for Models 2 and 3 The line is activated'at a down level 

'Ready' Activated at a down level uniWr ftre following 
conditions indicating that the 5444 is ready 



1/ Start-up delay time expired and brush cleaning cycle 

/ complete. 

t- Disks running «t full speed. 

^. Heads loaded at track 000. 

4. CE mode select switch set to 'on-line'. 

During normal operations, 'ready' remains down, but 

rises if any one of the following conditions occurs: 

1 . AC jx)wer fails. 

2. Disk speed drops to an unsafe level (below 966 rpm). 

3. Heads uijjoaded. 

'4. An unsaf^conditign exists (indicated by 'data unsafe' 
Une). ' ^ 

'Cartridge Safe': Activated at down level to indicate 
when the operator can gain access to the machine and 
the disk cartridge. The following lines are required to 
give 'cartridge safe': 
I. 'Brush cycle complete'. 
•J 2. i'Not 'gated file start'. 

3. 'Speed zero'. 

4. Not 'speed OK'. 

5. 'Carnage retracted'.' 

6. 'Offdltsk' 



MACHINE OPERATIONS 

• Mathine operations are controlled by command 
signals from the using ^stem 

• Movement of heads over the disks is controlled by 
'access forward' and 'access revjfrse'. 

• Start/stop sequencing is controlled by '+24V file 
start'. 



Machine Safety ^ 

The following safety devices are incorjxjrated on the-^ 

5444: 

Two mechanical drawer stops: prevent the 5444 
being rnoved into us enclosure with the cartridge 
clamp arms open 

2 Two cartridge interlock switches:- prevent machine 
start-up if the cartridge clamp arms are open < 

3 >iWc speed detector circuit: indicates when the disk 
rotation speed,has fallen to an unsafe level 

4. Off-disk interlock switch: unloads the heads if the 

carriage is retracted past track 004. 
5 Knock-off mechanism: rrwchanically unloads the 

heads before they reach the disk edge (a backup to 

the off-disk interlock switch). 
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6. Head load interlock switch 2: indicates that the heads 
are loaded. 

7. Carriage overrun interlock switch: prevents carriage 
travel past the inner limit. 

8. Carriage retracted interlock switch! stops carriage 
travel at the retracted position. 



^Start-Up SaquenM 
• Initiated when '■I-24V file start' is activated. 



• The purpose is to allow time for the disk cleaning 
cycle to complete, the electronics to stabilize, and the 
disk enclosure temperature to stabilize. 

• Takes approximately I minute to complete. 

• When complete, activates Veady' line, and machine 
can perform operations under control of the using 
system. 

• The sequence is shown in Figure 1-40. Fr. D1 1 

• Timing is given in Figure I'^l. 



+ 24V File Start 

Drive Motor Relay Energized IK1) 

Brush Motor Helay Energized (K3I 

Brush Cycle Complete 

Brush Mid-cycle Interlock 

Cartridge Safe 
Speed OK 

File Reset 

Power On Forward 

Forward Clutch Energi/ed 

Carnage Retracted ^ 

Off Disk 

Coarse Home 

Power On Reverse 

Reverse Clutch Energized 

Inhibit Retract 

Home 

* 
Load Heads 

Ready 



^ 



figure 1-41 Slart-l'p Sequence riming |0750M| 
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(^ 



Accaas lorward' activated 



ad) 



FN480 



'Ground forward' clutf:h' 
activated 



Energi2e$ forward 
clutch 



FN480 



'Oatani' droppad. Datant 
mechanisfn disangages 
leadacrew 



Carriaga can now 
mova forwards 



FN470 



Clutch off delay SS firos. 
giving sinriulated first 
track crossing pulse on 
'track crossing' line 
(see Note) 



Occurs as raad/writa 
haads mova off track 



Read/write heads move 
across disk surface 



After initial simulated 
track crossing pulse, one 
track crossing pulsa is 
obtained for each 
track crossed 
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Access forward' dropped 
rerrK>ves 'grou4^ forward 
clutch', and activutes 
'detei^'. Detent 
machdhism energi/ed 



Occurs one track before 
required cyclinder address 



Detent melanism 
engages leaihcrew to 
stop carnage '< 



To stop carriage at re- 
quired aiJdrats, datant 
mechanism must be 
eoergi/ad one track 
before this address 



Carnage stops with 
raad/write heads at 
required address 



Head Movement Acron Dnkt 

e Controlled by command signals, from the using '. 
system. ^ - 

• These commands are 'access forward' and 'access 
reverse'. 

ft if heads move to vwong location, the using system 
m^ use a recalibration operation to reset the 
rcad/wrtte heads to a Jtnown track portion, for 
example, track 000. 

• D^tring maintenance, theCE can control the S444 
from the CE cdntrol pan^ % 

Moyemetit of heads cannot begin until 'ready' is 
activated, that is, the following conditions are satisfied: 

1 . Disks are running at full speed. 

2. Heads loaded over the disks. 

3. No write unsafe condition ekists. 

4. Mode select switch on the CE control panel set 1o 
'on-line'. ^ f ' > 

'>4cc8ss Forwarcf 
I • Heads move towards center of disk. 

• Sequence is given in Figure 1-42. 

• Timing is given in Figure 1-43. Fr. D16 

• Derivation of clutch and control signals is shown in 
Figures l-44~and \-AS. Fr. D17 

Sif>gle Track Accessing » 

• The sequence is shown in Figure 1 -46. Fr. D 17 

• See Figures 1-43, 1-44, and l-4SFr. D17for timing and logic. 

'Access Reverse' 
I • Heads move away from center of disk. 

• Similar to 'access forward*. 



Not»: The^mulalad track crossing pulsa is an extra pulta which 
' IS required because the datant mechanism takes one track 

to Operate, without this extra pulsa the carriage mould . 
stop aMtie mrorig track. 

Hgure 1-42. Multiple Trick Head Movement -Operation • 
Sequence |O7503'a) 



Recalibration to Track 000 

• If the head movement is at error, the usiitg system 
may perform a recalibration operation. 

■m 

The using system^requires to know' the cylinder addreis 
^of the read/write heads at all tim^..The correct cylinder 
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MULTIPLE TRACK 

Accaw Forward 
.Forward Clutch » 

.Ground Forward Clutch 
' Dttant 
Clutch OH Dalay SS 
At£as( Motion 
Flla Ti^k Croaing 
Track Crossing . 

«fNGLE TRACK ' 

Accass Forward 
Forward Clutch 
Ground Forward Clutch' 
Ostant ■»' 

Clutch Off Oalav SS 
Accaas Motion ' 

Flla Track Crossing 
Track Crossing 
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When rvquired cylindtr-acklrMi to rtKhtd, ovenhoot 
occurs, Qlving tpurlout track croslng putaa 
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Whan raquirad cyHndar addraas is rtachad, ovarshoot 
occurs, gkring ipurlou* track vosaing pulaa 



Figure 1-43. Head4^orwiid Operation - riming |07504] 



address, however, could be lost because oPone of the 
following reasons: - 

1 . Wrong track address (heads stop on the wrong track). 

2. Mrsregistration (heads stop between tracks). 
JTCarriage overrun (heads move as far as the carriage 

overrun interlock). 



If the cylinder address iS lost, the using system may start 
a recalibration operation to return the read/write heads 
to track 000; the 5444 contains the logic circuits used 
for the recalibration. To starl a reealibration operation, 
'acce^ reverse' is activated. 
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I igure 1-44. 'Cluu* and Detent Signals |07S05Al 
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File Track 
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SS 
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Clutch Off Delay SS 



Access Motion 
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Access Motion 



INotI Access Motion 



OB 



Access in Motion 



OR 



Track CrossV>9 



Figure 1-45. Access Control Signals |07506A) 
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Ground Reverse Clutch 
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Off Delay SS 



ccess Motion 



ccess Motion 



sss in Motion 



rack CrosaV^g 
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Access forward' activated 



edj 
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'Ground forward clutch' 
activated 



Energizes foryvard 
clutch 



FN48a - 



'Detent' dropped. Detent 
mechanism diieiigages 
lead screw 



Carriage can now 
rt^ove forvvards'^ 



FN470 



Clutch off delay SSiires, 
qiving simulated first 
track crossing pulse 
on 'track erocsing' line' 
(see NoieJ 



Occurs as read/wHte 
heads move off track 



-■T" 



A^ess forward' dropped 



After one track crossing 

pulse ' r 



'Detent' activated. 
Detent rnechanism 
energized 



Detent mechanism starts 
to operate 



Givund forwar<i clutch' 
held on Oy clutch off' 
delay SS Forward cluteh 
i\>lt^energized 



Carriage continues to 
move 



C'-tchoff delay SS 
dropped, deactivates 
ground forward 
clutch'. Forward 
~ChrtctLde.-energized ' 



Carriage is driven intp> 
detented position ' 



^Detent mechanism 
ertgages JBad screw 
to stop carriage . 




t-iage stops with , ^v 
d/w> iTe heads aT ~t - 
uired address J 



•Note: T'twiiauilated track crossing ^ulse is an extra pulse 

which is required becauK the detent mechanisnvtatc»( 
one track to operate; wit*x>ut ViK^tra_pulse the 
liage woukJ stop-aMtrf^ong tTatkj 
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V ^22^°^l^l.CONtlNUED ON 
PrindipteS o* Operation 
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Rec0/ibration After Wrong Track Address 

tyom Tracks 002 to 202: When 'access reverse' is 
activated, the carriage retracts towards track 000. At 
approximately irack 001 H, the fine home area warning 
pulse occurs, setting the 'home area* latch (Figure 1-47). Fr. E02 
With the 'home area' latch, set, the 'inhibit retract' latch 
is set by the track crossing pulse at the next track 
crossing point (track 001). With 'inhibit retract' 
activated, 'ground reverse clutch' is dropped, and 
'detent' activated (see Figure 1-44). Fr. D 17 ('Detent' must be 
activated one track before track 000.) The carriage stops 
with the heads art track 000 and 'access reverse' is 
dropped. 

"JRi^m Track' 001: Recalibration from track 001 is 
slightly different because no fins home warning pulse 
occurs to set the 'home area' latch. The 'inhibit retract' 
latch is now set by the first tradk crossing pulse (derived 
from the clutch -vn delay SS and obtained as the heads 
move off track 001 ). 'Detent' is therefore activated one 
track before track 000. As for a ^gle track accessing, 
^ 'ground reyerse'^clutch' is h«1d oh by the clutch off delay 

\SS, to .ensure 'that (bccd'^iage has Sufficient momentum 
t^ move one track. 



Rec^ibrathn A fter Misregistration 

• The>, recalibration operation varies, dependjng on 
whether dr not, misregistration occurs in the add write 
curreqlkarea^ 
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• Figure l-A^ Fr. E02 shows the head movemenf error logic. 

Between Trac\ -000^ and +005: When 'access reverse' ' 
is activated- aq^\^S is fired, the output of which is 
ANDed with not *He track crossing'' to seFtRe^tua tor 
misregistration' latck 'Actuator misregistration' inhibits, 
'access reverse' ^nd activates 'ground forward clutch', tq ' > 
move the carriage forwards until .the 'actuatpr 
misregistration' latch is'\eset by 'carriage pc lit' at 
approxirnately track -KWsV 'Actuator misregistration' 
drops and deactivates 'ground forward clutch'; 'access 
reverse is no longer iIlhibited^^The carriage can . now 
^retracrTCrbTing.4h^tead/Ymte he^ds to track 000. The 
home detection -logic stops the carriage at track 000. 

0etween Tracks +005 and +202: InVhis area either 
'carriage' pc lit' or 'add Write current' Hnes holds the 
I 'actuator misre^stration' latch reset. ^Ac^ss reverse^' is 
activated, bringing up 'grdund reverse clutcnVjto fettact 
the carriage to track 000. ' 



Recalibratlbn After Carriage Overrun 

The carnage overrun interlock is set as follows: 

1. Bejiond track 103 for Model 1. 

2. Qeyond track 203 for Models 2 and 3. 

If the carriage nioves as far as to transfer the carriage 
overrun interlock switch, activatini^ 'access overrun', the 
+24V dc driver' supply to the forward clutch is broken, 
and '^ound forward clutch' is dropped, preventing any 
further forward movement. The 'access overrun' signal is 
then sent back to the file attactunent, which identifies a 
seek check. The program can then cause a recalibration 
to track 000. 
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CE Access p^perationt 

'• The CE can control the 5444 from the CE control 
panel. 

• The CE contfoU the heads movement by using the 
inode select switch and the forward/reverse switch. 

• Figure M9 FK E03 shows the CE control logic. 

While the 5444 is controlled from^/he CE Control pane!, 
'on-Hne' is dropped, deactivating *ready|; the nuchine is 
then automatically read-select and write-inhibited. The 
heads can be moved in steps of one or 10 tracks at a 
timb as selectra on the. mode select switch. 

One-track' and lO-track operations are similar for 
forward and reverse direction. In the following 
paragraphs only the forward direction is described. 

On»- Track Forward Access 

When the forward/reverse switch is set to FORWARD, a 
^gleshot fires, setting the 'CE forward' latch. XE 
forward' is activated, bringing up 'ground forward 
duiich', and dropping 'detent* (see Figure 1-44). Fr. D17 
Tf^ <^rriage, now moves forwards and 4s.it..,moves 
off-trapk the dutch off delay SS fires to reserthV'CE 
forward*' latch; "'CE forward' is dropped, and 'detent' 
activated. The detent mechanism" engages to stop the 
carriage after one track. ' ' 



JO- Track Forward Access 

When ithe forward/reverse switch is set to FORWARD, a 

singleshot fires, seeing the 'CE forward' latch. 'CE 

' forward' is activated, bringing up 'ground forward 
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Figure 1-47. Home Detection Logic [O7508A| 
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Figure 1-48. Htad Movement Error Logic |07509A| 
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Figure 1-49. CE Control Logic |07510A| 



clutch' and dropping 'detent'. The carriage moves 
forward towards* Jhe next 10-track position'- (that is, 
track 010, 020, and soon). As it reaches the t^nth track 
'fine home area' and 'file track crossing' are activated, 
resetting the latch. 'Ground forward dutch' is dropped, 
and 'detent' activated. The <ie tent mechanism engages to 
s^lpp the carriage one track -iater. During a forward 
operation, the carriagi^ slops at tracks Oil, OSl, 031, 
and so qn^ Puring a reverse operation, the carriage stops 
at tracks 039, 029, 019, and so on. 

Machine Stop Sequence ^"^ 

• Initiated when *-t-24V fikjstart' drops. 

• When the sequence is compkte, the machine can be 
opened to remove the disk cartridge. 

• DC braking reduces the machine sto)t sequence 'time 
to approximately 30 seconds. 



• The ix^dhine stoj(> sequence Ls shown in Figure 1-SO. Fr. E04 

• The machine stop Ipgic and timing are given in Figures 
1-Sl and 1-52. Fr. E05 

• See F^ure l-47pr. -t02 for home detection logic. | 

When the machine stoj) sequence is complete, the heads 
rn^chanically unload, the carriage retracts, and the disks 
stop. (Tte^eads must be retracted off the disks to 
•ptSvent'oamage while removing or instaHinga cartridge.) 
'Cartridge safe' is activated, allowing customer access to 
the maehttw to remove the disk cartridge. 

■When '+^4V.nJc start' drops, all other ac and dc power 
supplies remain on at the machine. Note that ac power is 
still .present at the ac box. If '+24V file start' drops 
within one minute of. being activated (that is, during a 
jnachine start-up sequenor), the start-up sequence must 
complete before 'cartridge safe' is activated; this allows 
the disk brushes to -park. 
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(•+24V file starf \ 
deaclivited ) 



ZA220 
'ZA230 



K1. K2. K'4'da-flnergi2M 



Drive motor de-energized 
via K 1-1. 'Grour^d drive 




Drive motor slows down\ 
with dc braking applied '; 


motor brake activated 
viaK5-1 










^ ■ 


Head load solenoid 
de-energized via K4-1 




Heads unload 




ZA23C 
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'■ 


Head V>ad interlock \ 
2 transferred 




Drops head loaded OK', 
rerrioving reset from 


\ 






file stop retract latch, 
and dropping 'ready' 


\ 


. FN490; 




'File stop retract' ..♦■" 
activated, brings up 
■ground reverse clutch'. 




Reverse clutch energized 
via carriage retracted ; 
interlock 



I 



'Detent' dropped. ' , 
Detjent mechftnism 
dttsfigages leadtcrew 


^. 


Carnage can now retract 




^ 






Carnage retracts towards 
carriage retracted 
inietlock^ ' 
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Horne detection logic > 
does not stop carriage 
at track 000 because 


'■ r 


H 




'file stop retract' 
overrides 'inhibit * 
retract' •* ' 




Carriage retracted 

ihierl«ck transferred 

-J*. — 



'^H 



Bs^i24y dc driv 



RemQyes^)24Y dc driver 
supply to rexerie clutch, 
and activates^rriage ^ 
retracted' T. ' * 



ji 



'Carriage retracted' 
resets file stop 
retract latch ^ 



'File stop retrac^^ .' 
dropp^ deacttvates 
'groundnrever^ clutch' 



'Detent' actuated. 
Detent mechanism 
engages ieadscrev/ 
to stop carri9(|fc^ 



par Age q^ stopped 
it reTracted position » 



'Speed zero' activated as 
drjve motor slows down. 
'Ground driveTmotor 
brake' dro'pped. K5-1 
de-en^gized 



Removies dc braking 
from drive motor 



C' 'Cartrftlge sitfS' ^*\ 
activated J 



Operator can now safely 
gain acce^ to machine 



I' 
Figure 1-50. Machine Stop Sequence |0751 IA| '^' 
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I Brush Cycle Complete 
(Not) Gated Flje Start ■ 



(Not) Speed OK 



Off Disk 



Carriaoe Retracted 



Speed Zero 
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(Not) +?4V File Start 



HeB*lbisded OK 

.—7* r- 



Figtire 1-51. Machine Slop y6gic (0751 2 A),. 




FN440 



File Stop 
Retract 



:fJ 



FN480 



, Cartrid|9e Saf^ ^ 



Gr6und Drive Motor Brake 

J 



File Stop Retract 



+24V File Start 
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Figure 1-52. Machine Stop Timing {07513A)i 
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READ/WRITE OPERATIONS 

- ^ i 

• Read/write opei^ons are controlled by the using 
system. ' j 

• The 5444 use^ the double-frequency horizontal* 
non-return to zero (NRZ) recording method. 

• During a write operation, a daU bit is recorded on the 
disk surface when the current in the head coils is 
reversed. 

•' During a read operation, a bit is sensed when there is a 
flux reversal on the disk surface. l 



Double Frequency Recording 

• The using system dofk frequency produces the basic 
bit-cell timing cygXtl .4 

• CkKk pulses are synchronized with interspersed data 
pulses to produce a single composite write signal. 

• The write signal presents either a zero-bit condition'or 
a one-bit condition for each bit-cell tim^ generated by 
the clock. 



The 5444 uses tht douWe frequency horizontal NRZ 
method of. magnetic recbr<Jing. Data, pulSes intersperse 
with ckidk pulses from-t^ using system to produce a 
write signal on the 'do(Ale frequency write dftU' line 
(Figure 1-53). i 

The recordiflg device is a read/write head,^ 
diagramn^ically represented^ in Figure 1-54. Fm07 When 
current {\ov^, the flux induced in the pole piec^ fringes 
al the gap. A$)the magnetie recording surfacepastes, th*> 
fringe flux hotizontally ijiagnetizes the surface. ^ 

During a write operation, a data bit is recorded by 
reversing the direction of the current in the coil, which 
reverses the flux direction in the -pole piece and reverses 
}the fringe' flux in the gap. At the instant the fluX in the 
pole piece gap reveraps, the direction of magnetization ■ 
changes on the disk Surface. Each reversal between clock 
pulses represents a recorded data bit (Figure 1-55). Fr. E07\ 

During a read operation, with recording surface 
'magnetized intone horizontal direction, constant flux 
flows and the coil registers no output voltage (Figure 
1-56). However, when the recorded bit (180 degrees 
horizon ul flux reversal) passes the gap, the flux flowing 
l^ough the ring and~°coil4ilso reverses and produces a 
^Itagc output pulse. The flux and pulse relationship of 
the double frequency recording is given in Figure 1-57. Fr. EOS 
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Figure 154. Basic Read/Wntc Heai^ |07SIS) 



' Write Oporatipn 

' • Write operations are controlled by command signals 
* from the using system. 

• Data to be recorded* en tets the 544^ on the 'double 
frequency write data' line. • | 

X 

• The required read/write head is denied by the head 
select and disk select lines. .1 

• Write and erase circuits are then acti^ted by. 'write 
select ' and 'erase settfct *. ^ . . ; 

For each clpck or data bit that arrives on the 'double 
frequemqr'write data' line, the write current switches to 
the^atner half of the read/writ* boil (see Figure 1-55). 
ynt flux at the read/writc^ap i$ reversed, fo record the 
/* bit on the selected dis4( surface. * / 
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Figure 1-57. DouUc Pitquency Recording - Rux and Pulae ReUtion|hip jt)7518| 
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Not9: W^vform numbers refer to Write Circuit Lc>sic (Rgure 1-68) 
Figure 1-59. Write Ciicuit ,- Waveformi |07J2Q) 
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V^ite operations' end i^hen the How of clock and data 
bits ceases. 'Write select' ; (refer to "Input 
Conununication Lines") then drops, turning off the . 
write curr^il^in the read/write coil. "Erase select' drops 
25^s after 'write select', ensurvi^g that the newly written 
track IS 'side' erased right up to \\ie end of the data. 
Note: Write operatjba is inhibited when the 5444 is 
controlled from the PE control panel: . 



Writa Circuits 

The write circuits consist of head select circuits, and 

write and erase drivers (Figure 1-58). Tinung waveforms 

Fr. E09 



are given in Figure 1-59. 

Head selection for a write operatipn is achi^ve^Pby 
switching the cent4ir-tap of the selected read/write coil 
to ♦ISV da. The center-taps of the read/write coils in 
the three »bn-$elccted heads are left fk>ating. 

Write current is turned on when 'write select' is 
aciivawd and is switched between the two halves of the 
wad/write coil by the write trigger, which switches every 
time a clock or data bit is received- on the 'double 
frequency write data', line. Tfie write current is 35 mA 
(nominal) for tracks (X)0 to +115, and 30 mA (nominal) 
for tracks 1 16 to 203. This current level it controlled by 
J tlte 'add write current' line. 
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Read Operation 

• Read operations are controlled by command signals 
from the using system. 

• Data read from the disk surfaces is passed to the using 

. system 9n the "read data' line. 

./ 

• Th#^ required read/write head is deflried by the head 
select and disk select lines. 

• Read circuits are then activated by 'read select'. 

The read circuits are activated as k)ng as 'read select' 
remains v»P- Read signals read off the selected disk by 
the read/write hedti, are amplified and shaped in the reatl 
circuits. The raw data output from the read circuits is 
fed via the 'read data' line to the using system wkere a 
data separator separates the raw data into ilata bits and 
clock bits. / 

Note: The 5444 may also be used for read aerations 
when off-line, and controlled from the CE octroi panel. 
The appropriate read/write head is^ selected by one of 
four CE head select lines. 'Read ^ect' is not required 



Its, 
ure 



Read Circuits 

The read circixits consist 6i head select circii 
preamplifier, filter, Jimiter and detect(2r circuits (Figi 
1-6Q.). Timing Waveforms are given in Figure 1-61. The 
read'sarcuits produce a train, of pulses' representing the 
magnetic patterns recorded on the disk surface. The 
bit-cell perlbd is nominally 629.5 ns. Individual bit-cell 
periods can vary by ±22% because of interaction 
between adjacent magnetic patterns recorded on the disk 
surface. Variation may occur ifi the relationship betweeji 
the data and clock pulses due to this interaction. This 
effect is called bit shift and is kept to a minimum (see 
Figure 1-61). ^ 

During. a read operation, the center-taps of all the 
read/write heads are left floating. Head selection is 
achieved by taking the center-tap of the read/write coil 
load resistor .to OV dc. The center-taps of the 
non-selected heads are at +5V dc. 



Safety Circuits 

• Detect unsafe^condUions in the write circuiu>. 

• Inhibit read/write operations when conditioas are 
unsafe. 

• On the write select and safety SLT card. 

The 5444 contains safety circuits to protect data 
recorded on the disk. Four outputs froin tlje write 
circuits are compared with 'write select', 'erase select', 
'read ^select', and 'access in motion' to determine 
whether an unsafe condition exists. If an unsafe 
condition does exist, one of three latches is set, 
activating 'd^;a unsafe'; the heads mechanically unload 
and 'ready' drops inhibiting all further read or write 
operations. 

The three latches, together with the conditions that set 
the latches, are as follows: 

Select Unsafe Latch: 

1. 'Read select' activated, together with either 'write 
select' or 'erase select'. 

2. 'Access in motion' activated, together with either 
'write select' or 'erase select'. 

# 

Erase Unsafe Latch: 

1. 'Write select' activated, with 'erase current on' 
dropped. 

2. 'Write select' dropped, with 'erase current on' 
actfvated. 

Write Unsafe Latch: 

1. 'Write select' activated, with 'no write transitions' 
activated. 

2. 'Write select' dropped, with 'write current on' 
activated. 

3. 'Write select' activated, with 'multi head output' 
activated. i . 

The latches are reset on machine start up, the line 'brush 
midcycle interlock' raising 'data unsafe reset'. If the 
unsafe condition is removed, read/write operatiorfs can 
resume. 

When the using system powers up, the latches are reset 
by 'power on reset' raising 'data unsafe reset'. 
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Note: Circled nunnljers refer to Read Cirruit waveforms (Figure 1-61 \ Fr. EIS^ 
Figure 1-60. Read Circuit - LogM^ |07521Ar 
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?. Voltage amplitude values are differential. 



Figure 1-€1. Read Circuit - Wavefbtms [07522] 
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Cannot be tcoped. 



^ J Measured in millivolts and may vary betv»een 20 and 300 
millivolts peak to peak. 



{" 



070 to 1.75 Volts ai filter output. 



hi 

JUL 



Between 3.9 and 4.3 Volts peak to peak. Random noise 
appears with no signal. 



Cannot be K0(>ed. 



Even with no signal random noise pulses appear on the 
'read'data' line. 
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• All power supplies are obtained from the using 
system. 

• The 5444 can be operated from 50 Hz or 60 Hz power 
supplies. Differences between machine versions are 
gi^n in Appendix B. 

• The input power lines are shown in Figure 1-62. Fr . E 18 

• Separate ac and dc logic grounds are provided. 

AC Power 

The ac power Rquiremeius are as follows: 
220/235V ac ± 10%, 50 Hz ± 0.5 Hz, single phase 

208/230V ac ± 10%, 60 Hz ± 0.5 Hz, singlcpliase 
Surge,current (starting): 3.'5STTffs maximum 
Average current: lA rms maximum 

AC ground ;5 connected as a separate line to the using 
system, the ac box is connected to ac gfound and is 
insulated from the machine base. The drive motor and 
brush motor Sre also ac grounded. AC ground points 
must nQt be allowed to contact the 5444 base casting 
(dc logic ground) or else read write errors may be 
caused. 

DC Power 

The following dc ^ower supplies are required: ^ - 
+24V dc ± 10%. TUe start' line, maximum current 0.2A 
+24V dc ± 10%. driver suppK, ma.ximum current 6.0A 
+24V dc ± 10%, regulator suppl;. . maximum cunent 

o.65;a--^. 

■ +6V dc ± 8%, feximudt current 1 .OA 
, -4V dc ± 8%, maximur^Turrent 1 .3A 

-30V dc+ 6.1V, -5.1V, maxOTOm current 0.35A 
Two lines are required for the +2>^ dc input: a +24V 

regulator line and a+24V driver hne. The regulator line 



is used to supply the *lS\y6c voltage regulator. The 
driver line supplies all other +24V dc requirements, 
including relays, soler>0ias, and solenoid drivers. 

Two dc ground^Unes are used. The ground line for the 
+i4V regulatpr; +6V, -4V, and -30V supplies Oogic 
ground) i^^nnected to the machine base. A separate 
* ground iine is used for the +24V driver supply. Both dc 
ground lines are connected tt) the using system as 
separate lines. 

i-WVDC and - 18V DC Voltage Regulaton 
Two voltage regulat^ are used to generate +18V dc and 
-18V dc suppbes. The +18V dc supply is generated 
from the '+24V dc" regulator line, and the -18V dc 
supply from the '-30V dc' line. The two 18-volt 
supplies are coanected acnss the machine interface for 
yse by the using system. 

Both series voltage regulators are on a 2 x 2 SLT card 
mounted in Y logic gate. The senes regulating power 
transistors are mointed on a heat sink on the logicgate. 

The regulated supplies obtained are: 
+ 18V dc ± 3%, maximum current 600 mA 
- 1 8V dc ± 3^, maximum current 300 mA 



POWER SEQUENCING 

Power-On Sequence 

The +6V dc and — 4V dc supplies must be switched on at 
least 5 ms before the +24V dc supply is appbed. 

Pmwer-Off SequerKe 

The +24V dc supply must have decayed to ^t least 
2.5V dc before the +6V dc and -AW dc supplies are 
switched off. 
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Figure 1-62, Input Power Unes [07523] 



Ei8 



CONTthiil^D ON 

pRAMr m. 

CARD. I -2 



